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HOW TO USE
THIS BOOK

Welcome to Artists’ Master Series: Color ¢ Light. The
majority ofthis book can be considered as two main
parts: the theory chapters and the tutorials.

Thesubjects of color and light are closely intertwined,
forming two sides of the coin of art. We highly
recommend studying Charlie Pickard’s Colar (page
8} and Light {(page 60) chapters in order to intaitively
build up vour knowledge of color terminalogy, color
theory, lighting types, and how different types of

light and material interact.

These chapters will teach you not only how 1o
understand and control the hue, value, and chroma
that create color, but how to create shape, form, and
texture with skillful modeling of light and shadow,
Studying these chaprers closely, and practicing
the technifques and exercises inside, will give you
the knowledge needed to improve your digital or

traditional renditions of any subject.

The three tutorial chaprers that follow, by Djamila
Knopf (page 208), Guweiz [page 260), and Nathan
Fowkes (page 302}, can be treated as completely
standalone projects, but will benefit from the
knowledge and terminology ser up earlier in the
book. Each tutorial iz by an artist with a different
style and creative background, each tackling scenes
with very different focuses and atmospheres.
Follow along with these o see how three unique
professionals apply their knowledge of color and
light in practice.

Finally, the Gallery (page 336) walks you through
the portfalios of our rthree mrorial artistz and seven
inspiring puests, each sharing some insights into the

use of color and lighting in their personal images.
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COLOR

VISION IS SUBJECTIVE

We all start out with the notion that our
vision is objective — that the way we see
things is fundamentally how they are, We
imagine that our eyes collect visual facts
that we only need to transfer to our canvas.
But this is fundamentally not true. Vision,
atall levels, is subjective by nature.

We don't perceive things "as they are”
but rather “as they are compared to their
surroundings.” All that our eye can perceive
I$ raw data — patches of light — and anything
that we actually understand about whar we
see takes place in the brain. We learned how
to interpret this data as children, so don't
remember that it didn't always make sense.
Many things that we understand about what
We gee gre not present in the raw data our

Byes receive.

You know that a pillow is soft and a wall is
hard without touching them, but there is
nothing in the light given off by those objects
that tells you this. It is learned through
axparience in your youth - for example,
hitting something hard and comforting
yourselt with something soft

We know thar distant mountains are still
large because our brains compare them
to amaller things in the environment,
correct for the distance, and arrive at an
understanding of their relarive size (01)
Things are not objectively large, small,
bright, or dark — they become so when our
brain makes comparisons. Everything we
observe or communicate to our viewer is

based on relationships and past experiences.

You might understandably be skeptical. You
may feel that your eyes have never failed you
in navigating the world. How could they be
subjective?

Theillusion on the right might help convince
you (02). Tt might be hard to believe. but

10

01 The distant mountains are objectively the same height as

the trees closer to us, but we do not perceive them that way,

both blue dots are exactly the same size
Get a ruler and checl if you don't believe it!
One only appears larger by virtue of being
surrounded by smaller dots. This illusion
is obviously more applicable to shape than
coler, but I chose it because shape is an
area we often feel is the most objective. This
chapter will explore many similar illusions
10 show the ways that different relationships

affect our perception,

As artists, we are visual communicators.
We often work within limited means and

strive to create grand effocts, Our goal is not
to reproduce exactly what we see, as this
is often impossible and only gives us the
maost superficial results. We should aim @
heighten what we care about in the subject,
and understanding the subjectivity of our
vision can help us use it to our advantage for

a greater clarity of purpose in our work,

But if everything is subjective, how do we
orgenize ourselves and ground our artwork?
There are many ways — each artwork sets its
own rules and can only be judged against
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those. You are the creator and you can make
the artwork obey any rules you wish. It must,
however, be consistent in its own rules in order

for the viewer to understand it.

We all experience the same physical world with
the same physical rules, so studying how light
and color work in reality will ground our art for
the viewer. This mindset will form the basis of
our approach to studying color and light in this
book. First. however, we must discuss one idea
that is common 1o every viewer and artist: the
idea of contrast and harmony.

02 in this classic shape illusion, beth

blue circles are in fact the same size,

n
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CONTRAST AND HARMONY

Thisdichotomy goesby many names—unity
and variety, order and chaos — but they all
refer to harmonizing the elements that are
similar and contrasting the elements that
are different, To clarify this concept, here's
a series of simple abstractions (03).

A. This gray has perfect harmony. It is
simple, ordered, and even boring. with no

variation to look at.
B. Changing values adds contrast. Splitring

gray into black and white is a common
beginner's approach to creating contrast.

A

C. Varying the sizes of each value increases
contrast further.

D. Breaking up the two-shape setup creates
EVEr More contrast.

E, E G. Contrast can he increased infinitely:
changing the angles and types of shapes,
adding colors, and so on.

There is a fundamantal balancing act here —
perfectly harmonious elements are ordered
but boring to our eye, while perfectly
contrasting elements are more interssting

B

but chaotic and difficult to look at. Contrast
is the fundamental driver of interest and
is a powerful toal to direct the viewer's eye
through an artwork. As we move through
the rest of this book, keep these concepts in
mind for every element: Do they harmonize

Or COntrast?

. R

TR TR

03 Examples of creating contrast with shapes and proportions of value

Exploring ways to balance contrast and harmony is a
lifelong journey, forming the core of how we create work,

‘consciously or not. The more we can be aware of this,
the more thoughtfully and deliberately we can explore.

One great habit is 1o keep a list in your sketchhook of avery
way you can think to contrast and harmanize an artwork. The
M
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MUNSELL COLOR THEORY

The fascinating, complex world of color can
be overwhelming to a newcomer. Even the
simple act of mixing two colors can seem
an insurmountable challenge. Before we
embark on this journey, it helps to equip

ourselves with clear, precise language.

The most helpful guide to use is the system
created by the nineteenth-century artist
and color theorist Albert Henry Munsell
Munsell conceptualized color as a physical
shape consisting of three dimensions: hue,
value, and chroma (04).

Hue is the dimension the layman thinks of
as “color.” It is essentially the position of the
color on a rainbow or color spectrum — for

example, whether it's red or green.

Value is a dimension familiar to artists. It is
essentially a color’s brightness or darkness
level, measured from black to white.

Chroma is the dimension most likely to be
a new concept to beginners. It is a color’s
intensity or purity level, measured from a

neutral gray.

05a The trunk
af Munsell's color
tree shows ten

value steps,

MUNSELL’S

COLOR TREE

Munsell visualized these three dimensions
together as a great “tree of color” with its
central trunk being ten steps of value from
black to white. This trunk expands out in

Chroma

04 Munsell's three dimensions

of color: hue, value, and chroma.

05b The trunk
branches outward
in fourteen

chroma steps.

every direction in “branches” of hue (ten
steps) and chroma (fourteen steps).

The tree makes it possible to identify
individual colors numerically by their
position on the trunk and branches (05a—c).

05¢ Ten branches

of hue extend out

from the trunk.




COLOR

5YR-9-5

S5YR-4-8

115 Using the Munsell systern ta notats light and dark skin tenes,

Red Yellow

Low value

Red-yellow

Low value Low value

Low chroma Low chroma Low chroma

07 see if you can notate these colors yourself using Munsell’s systern.

MUNSELL COLOR
MOTATION

Munsell conceived of five fundamental hues:
yellow, red. green, blue, and purple. Each of
these colors has ten steps in between. When
notated, the colors would be indicated in

this order: hue, then value, then chroma,

For example, a light skin tone might be
notated as 5YR-9-5, meaning it's directly
between red and yvellow (the fifth step
between them), is extremely high in value
(ninch step), and is low in chroma (fifth step),
A darker skin tone might be notated as 5YE-
4-8, indicaring that it's also a middle red-
yellow, while being lower in value (fourth

stepl, and higher chroma (eighth step) (06).

14

When it comes to describing color, there [sa
lot of vague language in everyday use. Paint
manufacturers may call a color "sea-foam
green” or “sky blue” bur these terms can
mean different things to different people.
A system such as Munsell's enables us to be
highly specific and avoid vagueness when
describing what we seea.

For example, the three colors in 07 are
quite different, but could all reasonably be
described as “brown.” Comparing them,
we can clearly see that such language falls
short! Through the lens of Munsell's color
tree, however, we can see that while they
are all low in value and chroma, they vary

hugely in hue.



08a runsells system
helps us visualize
color as.athree

dimensional spacs.

THE “COLOR SPACE”

While it's useful to understand Munsell's
potation, artists rerely need to be this
spacific. This level of accuracy might he
mecessary in other design fields, such as
grinting, but the core concepts suffice for us.

Most importantly, Munsell's system enahles
= to think of each color os a point in three-
&imensional space (08a-b). For traditional
artists, this space would be our physical
pagments. For digital artists, the concept
i incredibly easy to grasp, as it's built into
most graphics programs in the form of
“Hue/Saturation/Brightness” sliders.

When we mix our colors, we can think of
them traveling in a straight line through
this space, giving us an easy way to predict
==e path of color mixtures. This may seem
eomplex at first, but it will quickly become
Emruitive as you practice using it

CHARLIE PICKARD

08b When mixing
colors, we can imagine
linear paths through

this color space,

15
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COLOR HIERARCHY

The different gualities of color, for our
artistic purposes, are not created equally
- there is a hierarchy of importance that
is essential for our work. Having this

hierarchy of importance clear in our heads 08 i the color
gives us a useful structure when planning dimensions’ hierarchy
our study and creating art. and will always ofimportance, value is

be relevant to any artwork we create (09).

situated at the peak

VALUE

Value is at the top of this hierarchy. It is the
first and most imporrant consideration for
every artwork. The extent of this can be seen
below (10). With the values isolated, only a
small amount of information is lost, but
when we remove the value information, the

image almost entirely breaks,

The parts of our visual system thar evolved
o interpret value (the rod cells, which we'll
expiore later on page 30) are actually the
oldest, and all of our ideas of form arise from
this part of pur vision

10 Without valua,
the forms of an image
become impossible

to interpret

Hue and
Value chroma
isolated isolated
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T Even with the
hue range heavily
limited, and subtle
hue changes
removed, the value
and chroma remain

completaly readable.

Original ; / ! . Chroma

image i . Isolated

CHROMA

Chroma is next in the hierarchy and is the
quality most undervalued by students. It
is more responsible for our experience
of color than we realize. If we purposely
limit our image to one hue, limiting it 1o
only chromatic relationships, a surprising
amount of color is retained (11). We lose
some of the subtler shifis in the skin and
hair, but the color is still fully believable,

HUE

Hue is lowest in importance, which may
be surprising to many students, It is often
overvalued for its impact en the emotive
experience that artwork gives us, but when
our pure goal is representing a subject, it's
largely unimportant If the previous two
gualities are properly understood in our

work, the hues are more of an expressive

choice than a requirement for realism. The 12 tnhe “reas” in this

strawberries in image 12 are represented image are actually cyan
entirely without their natural red hue, in hue, but the results are
having been wildly adjusted to cyan, but cur not unrealistic 1o us,

eye srill manages to read them as red! Hues

are simply the spice and flavor of the image.

Image 12 photo & Svetlana Lukienko (via Adobe Stock) 7
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A fantastic way to introduce ourselves to rolor,
in a manner that reinforces the color hierarchy,

is through limited palettes. There are as many

ways to limit our palette as there are ways to
pxpress ourselves, and this approach can be
an important tool for exploring your personal

artistic expression. Here are three common,

arademic approaches that can help reinfor

this idea of color hierarchy.

Grisaille. Crisaille (grayl or monechrome
palettes are often the fHrst palettes used to

introduce students to working with

and color in academic settings. These types
of paintings allow us to Fully isolate value as

a color quality and focus on how to use it to

communicate form. These would traditionally
be painted with one color plus white - in this
anium White and Mars Black (13).

:|] artisis can create Ifll'J[‘.l'l'} rome iJI'h"'z‘L;_E"S

example,
Dig

by limiting themseives to only adjusting the

Value slider.

Limited rtemperature. tes limited by
temperature can be a fantastic introduction to
color. Here we limit ourselves to only the chroma

us an excellent

relationships of color, giv

way to fully undersiand this color quality (14).

Iraditional artists would paint these with one

color mixed with black and white to neutralize it
— in this case, Titanium White, Ivory Black, and

Cadmium Orange. With digital sofrware, we can

limit ourselves to only adjusting the Value and

Saturation sliders,

Limited hue. Limited-hue palettes are a great
way to introduce ourselves 10 a selection of
hues that is easier to control. We can use any
hue range we like, but the most popular is the
Zorn palette (15), named after the Swedish

painter Anders Zorn, which consists of red,

llow: and orange hues. These would use two

calors of different hues, with black and white to

neutralize them - in this case, Titanium White

Cadmium I Yellow Ochre, and Ivary Bla

Working digitally, we can limit hues by picking
the two we want to use and only adjusting the

Value and Saturation sliders.




¥4 A limited 15 A limited

temperature hue color

color palette. paiette.
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COLOR CONSTANCY,

PART 1: VALUE

As we begin to look at value, [ first want to
reinforce that vision is subjective by taking
a quick look at ancther illusion. On the
right is a famous checkerboard pattern
illusion, first devised by the neuroscientist
Edward Adelson, that will give us some
insight here.

The two selected squares on the checker-
board pattern, under different lighting, are
both represented using exactly the same value
(16). You might wonder how this can be
possible, as they appear so different! It is due
to an effect called “color constancy.”

This effect occurs because our brains are
strongly adapted to perceive an cbject as
having the same color despite the many
different lighting siruarions that we might
encounter throughout the day, Thus a white
ball always appears white, whether seenina
dim indeor light, bright sunlight, or even in
shadow. If our brains could not do this, you
can only imagine how disorienting the world
would be — objects would be constantly

changing color in front of us!

However, while this correction works
extremely well for us in our everyday lives,
it wreaks havoe on our ability o judge and
paint values accurately. We need tokeep itin
mind when we work and find solutions for

dealing with it in our art.

We can understand the basic mechanics
behind Adelson's illusion if we look at
these simpler abstractions (17). Again, each
smaller square is exactly the same value. As
the background square surrounding this
value gets darker, each center square takes
on the appearance of a brighter value. This
leads us to an important truth: Colors will
take on some of the value opposing their
surroundings.

20

16 Treze two sguares are the same wvalus,

but our eyes perceive them differantly.

Since the dark square in the checkerboard
pattern above is surrounded by bright
squares, it appears darker to our eyes
Since the light square is surrounded by
dark squares, it appears brighter. In effect,
contrast between two values is exaggerated

when they sit side by sida.

This is not only limited to value, but occurs
for every dimension of color that we have
discussed, and we will examine the effects

of this later,

17 ©n alighter
backaground,
The square
appears darker
On a darker
background,
the square

appears lighter.




VALUE GROUPING

How can we depict values if we don't see
them properly and can’t trust our vision?
This is a problem that anyone who has
tried to paint has experienced first-hand.
However, while our eyes are not good at
making objective statements about value,
they are extremely good at working out

subtle distinctions in their proper context.

Our first goal, whenever we work, should be
to establish the large value context of our
work as soon as possible. The secret to doing
this lies in simplifying our approach. Instead
of focusing on depicting every different
value presented to us in nature, it's helpful
to deliberately restrict ourselves to only

three: lights, midrones. and darics (18).

In images 19a-b, you can see how much can
be communicated with just these simple
values. This idea is called "value grouping”
and it presents us with a powerful utility
for effective communication. If you are ever
confused by which group to put a value in,

try sguinting to simplify your vision.

This stage is rarely where a painting will
finish, though some artists do finish here.
However, you can see that by the time we
expand the range to five values, we have all
of the infermation we need. Beyond that, all
of the modeling present in the final painting
can just be viewed az transitions between

these broader value groups.

Onece these groups have been established,
it's vital to keep them absolutely separate.
We can subtly vary the values within them
to add modeling, but none of the values in
the highlights can ever drop to the values
of the midtones, and so on. This results
in “overmodeling,” which is an extremely
common mistake in student work and

makes images confusing ro look at (20).

Lights

Start with
three values

18 it is helpful to group values

Inte these three categories

Expand to five values —
more are not needed

19a-b start with
three values and build
up the transition

betwean tham

Correct

20 Add modeling by exploring transitions between the value groups, but be

careful - the effect becomes broken up when the groups are allowed to mix.
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While the previous example shows a simple
subject, the principles of value grouping stay

v of the scene

true regardless of the comples

we are representing. In this illustration by

Guweiz (21a), we can see that even for this

more complex scene, careful co leration

22

15 been paid to maintain the separation of

18, midtones, and darks

t how much of the imaj

retained when we strip it back to just

three fundamental values (21b).

in simplified language when we
plan our images is a key skill for visual
c inication and will always lie at the

good compo:

21a his

scene achieve

ity i3 dark

atmosphere by

paying
attention to
the separation

of value,




21b By breakin:

23
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EXPOSURE AND US

As artists, we are always working with
extremely limited materials. Regardless of
medium, we canonly accessa small fraction
of the values available in nature, White
paint may seem bright, but it can't begin to
compare to the brightness of the sun. Black
paint will always reflect some light, so can
never be darker than the depths of space.

In fact, not even our eyes can maitch the
immense range of nature. Most light sources
are so bright that they are painful for us to
look at directly. If light levels are too low, we
can't see anything. We could never create
paint that comes close to these extremes.

We can wvisualize this in image 22. The
first scale is purely symbolic, as nature's
range is so broad that we could never truly
represent it in print, but this simplification
will help us visualize some of the solutions
to this fundamental problem of painting.

23a Expaosing for the fights, with everything

below the chasen range clipping to black.

VALUE CLIPPING

We can see one important effect of this if
we borrow a concept from the world of
photography: exposure, While it may be
hard to believe, the two photographs below
were taken at the same time and location,
though they look wildly different (23a-b).

The first image contains a lot of information
in the sky but less in the ground, which is
very dark, sometimes black. The reverse is
true of the second image, where the ground
contains a lot of information but much of
the sky is just white,

Nature's value range

Grouped C—> Ourvalue
to black range

Nature's value range
co m

ONMNRET" o
Qur value <— Grouped
range to white

This effect is called “clipping.” where the
camera moves its limited range of values
ta different parts of nature’s range in
order to better capture it. It then interprets
everything above this range as just white,
and everything below as just black,

Your eyes actively do the same thing as you
look around you. Imagine being in a bright
room and rurning the lights off — you're
unable to see anything for a moment until
your eyes adjust (or re-expose). This happens

constantly, in every environment.

22 Our tools can anly capture &

fraction of the valuas found In nature.

23b Exposing for the darks, with everything

above the chozen range clipping to white,

Image 23 photas © Creative Travel Projects/Shutterstock.com




VALUE KEYING

Many students will try to simply copy the
values of a scene as they see them, but as
we have learned when trying to capture
nature, this approach does not work. We
have 1w make a choice about what part of
our subject we want the painting to focus
on, using the limited range available to us.

The three-value grouping introduced on
page 21 is extremely helpful to us here.
The simplest approach is to decide at the
beginning which of the three values will
contain the most information. Then, when
we expand our value range from three
to five values, we know to place the most
variety within the value we have chosen to
expose for. When we want 1o expose for the
lights, we expand the light value group, and
vice versa (24a-b). This process of choosing
our value range and the areas of the subject
it represents is called “keying” the painring,

and is an important consideration for every

image we create.

258 Exposing for the lights, grouping

the remaining values to dark:

To give you an example of what these two
types of exposure look like in a painting
below are two of my pieces (25a-b). For each
of them, I made a conscious decision to fully

omit the lights and darks respectively, 1o
increase the strength of the information in
the areas | chose,

Value kaying should be a conscious choice in
our work, as it enables us to be ag effective as
possible in expressing oursubjects. There are

multiple reasons why you might choose w

use your value groups differently depending
on the goal of the painting, and we will
discuss a few other ways of manipulating
them as we move further through the hook,
For now, just keep in mind thar your use of
valuesis a creative choice, and is not dictated
by the values of the subject.

24b Expanding

the value range to

24&a cipanding

thevalue range to

include more lights include mare darks.

Nature's value range

=~ Our value
range

Grouped
to black

Nature's value range
O 110
Our value <—
range

T
Grouped
to white

25b Exposing for the darks, grouping

the remaining values to white.
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VALUE SCALES

The need to simplify values and maintain
clear value groups is often taught as purely
a lesson in design. While this is certainly
true, and asimple, tonal design will always
create a clearer, stronger image, many
people do not realize that value grouping is
also fundamentally a consequence of how
we experience value,

It is often our instinct to consider value as
linear. Often, one of the first exercises at
art school is taking a student through a
ten-value scale. This is a great way to begin
to hone our understanding of value and
intuitive sense of where it exists on a scale.
However, while this linear scale will always
be how we experience and judge value, light
does not follow this linear scale. This is because
our vision has evolved to be more sensitive
to changes on the darker end of the valus
scale, In fact light has what is called an
“exponential drop-off.” We will cover light
in detail later, but for now, lat’s explore this
topic as it relates to the dimension of value.

EXPONENTIAL
DROP-OFF

It sounds like a complicated term, but all
“exponential drop-off” means is that the
loss of value accelerates the closer it gets
to black. In image 26 you can see what this
looks like in graph form, with our observed
value scale on the vertical axis and the real
lighr values, measured with a light meter,
across the horizontal axis. The value scales
include Photoshop value numbers so you
can recreate the effect for yourself.

Seeing values this way and hearing terms
like “exponential” may seem daunting, but
you can simply imagine that same curve as
a hill (27). Imagine how a ball would speed
up as it rolls downhill, moving faster as the
curve gets steeper, The same is true of light.

Photoshop
value %
(Observed)

Photoshop
value %
(Observed)

Lux
value %
(Light)

Lux
value %
(Light)

Light
values
{How light
values
maove)

Observed values
[How we see value)

26 The exponential drop-off of light, with

corresponding Photoshop values an the side.

Fast

27 Think of exponential drop-off like

& ball gaining speed down a hill.



EXPONENTIAL VERSUS
LINEAR SCALES

It is easy to see the benefit of switching to
this more accurate exponential light scale
when we superimpose both scales onto a
simple white sphere. Even without warping
the scales to fit the form of the sphere, the
exponential light scale matches the values in
the lights almost perfectly. The linear scale,
however, gets too dark far too quickly (28).

We can see this effect more clearly when we
compare two spheres (29) - one painted with
this exponential value drop-off (left) and the
other painted with the linear scale (right).
Understanding this scale and how it applies
to modeling light in an artwork is the key
to varying the modeling in our lights while
avoiding the pitfalls of overmodeling.

Of course, we don't want to whip out our
calculators every time we want to model a
form in our paintings! We need an intuitive
way of working with these scales, The easiest
way to do this is to first mix a series of our
observed values, starting with one halfway
between black and white, then halfway
between that value and white, and then one
more halfway berween that and whire.

We can then set up our scale as seen in
image 30. For the in-between values, we
can rely on our eye to judge. The main idea
is to maintain a feeling of the value change
accelerating as we go down the scale,

The same method can be used 1o create
exponential scales between any two values
(31). Since we will be working with these
srales often as we move into modeling form,
it is extremely helpful to get familiar with
them before moving on to more complex
concerns. Try to mix up as many value
scales ag you can with any medium you can
get hold of,

30 & range of valuss
accalerating exponantially

down the scale
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Linear

28 2n exponential lighting drop-off follows a more realistic pattarn than a linearone

(i

R

Exponential Linear

29 A sphere with an exponential lighting drop-off versus one with & linear drop-off,

White

Vs from |
white

i from
white

1% from
white

Black

31 vou can create an exponential

srals between any two values,

Image 28 photo @ Orlando Florin Rosu (via Adobe Stock| 21




COLOR

SHAPES AND EDGES

‘When we firstbegin to draw, it's common to
representwhat weseeusing lines. However,
in nature, lines don't exist. Everything that
we see is, in reality, simply varying shapes
of color. Once we realize this simple truth,
werun into a problem. Shapes on their own
appear two-dimensional, but when we look
at the world we perceive three-dimensional
forms. How can we express these forms?

Many students will try to express form
by adding more and more value shapes,
often resulting in broken-up, overmodeled
artworks, However, we now know that
the gimpler our values, the stronger our
artwork. To express form without breaking
up our simple value structure, the key is 1o
pay attention not to the shapes themselves,
but to their boundaries, We can call these
their “edges” and think of them as existing
on a spectrum from perfectly distinet
“sharp” edges to perfectly indistinct “soft”
edges (often called “gradients”).

While there is an infinite level of variety
between these two extremes, we can think

of a midpoint between the two as a “firm
edge. We can use these as our three main

Sharp edge Firm edge Soft edge
(perfectly (somewhat (perfectly
defined) defined) undefined)

32 Three types of adge that we can

use to create form in our work.

categories of edge, similar 10 how we use
three value groups (lights, midtones, and
darks) (32).

CREATING SHAPE
WITH VALUE EDGES
Think of these three types of edge as the
levels of distinctness of a shape. The more
perfectly clear it is, the maore “sharp” it
is, and the less clear it is, the more "soft.”
This seems like stating the obvious, but
this simple relationship of shapes is often
misundersiood, and the degree to which it
relates to the appearance of reality cannot
be overstated.

Students often consider the softening and
play of edges as merely “blending” colors,
performed toward the end of a work as a
finishing rouch. However, it is much deeper
than this, and should be considered carefully
at all stages of a painting,

Image 33 shows how fundamentally the play
of different edge varieties creates form. All
that has been done between steps B and C
is surrounding the soft and firm edges with
a hard edge. which immediately creates

a palpable sense of form and finish. The
simplest way that we can think about form
is merely as soft edges surrounded by sharp
ones. Our exploration of form will become
maore complex later, but in its simplest state,
this is how to create the entire sensation of
it. With this fundamental concept, we can

achieve a clear form very quickly.

This doesn't mean that the concept of edges
replaces drawing lines — just that shape
should also be a part of drawing. We do not
need to separate “modeling” from drawing,
as they are one and the same. Image 34 took
ten minutes to draw, but you can see the
level of volume that can be achieved just by
applying this concept.

The idea of contrast also applies to edges.
Soft edges appear softer next to sharp
edges, and vice versa. We can use this to
our advantage by starting with soft, blurry
marks, then cutting into them with sharper
accents, but this is by no means the only
approach. Try as many ways as you can
think of! But what actually causes this effect
of edge variation? We can organize this topic
around three main causes.

A) Create soft-
edged gradient

33 & minimal number of well-chosen

edges can describe a form instantly.

B) Add a firm
edge

C) surround soft edges
with sharp ones to
create form




36 Two-value drawings exploring the concept of softs versus

charps are an sfficient and fun way to approach sketching

Focus in the
background

using hard and soft edges raspectively,

Focus in the
foreground

35 creating blocky versus rounded planes

Focus in the
middle ground

36 The human eye can only be fully focused at onelevel of depth, so choose your depth of field according 1o your desired focal point.

Here, rounder forms are modeled with
softer edges, and planar, blocky forms with
sharper edges (35). This is often the first way
that students think about softening edges
We will 1allc more specifically about how
to plan this modeling on page 76, but for
now we can just think of this round/blocky
binary. It is simple to understand, but is the

area that can have the most depth of variety

and complexity.

The human eye is a lens, and like all lenses,
it has a depth of focus and only one depth
at which {t is one hundred percent fornsed.
Due to this, objects closer or farther away
than this focal depth will appear more
blurry. We can use this o our advantage
when communicating distance. Simply pick
your focal point and make sure that subjects

closer or farther away are a level softer (36).

Our eye also only has a narrow range for its

center of focus. We don't often realize this,

but only about 15 degrees of our vision can
be in focus at the same time, Due to this,
levels of sharp, distinct detail will draw the
eye most (37). One of the strongest ways to
draw the viewer's attention is to sharpen
the foral point of an image and soften the
areas that you want to have less focus. In
image 38, I wanted to place the focus on the
model's head and hand, and achieved this by
softening the edges of his legs and the boxhe
was leaning against.

37 which of thesa two

dots is your eye drawn to?

38 i this life study, | deliberately softened

some edges to de-emphasize tham.
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COLOR

COLOR PRIMARIES

Before we move forward in our discussion
of hue and chroma, it's useful to know how
colors actually arise in our perception, It
is important to recognize that the color
qualities of value are Fundamentally
separate from the other two dimensions
of chroma and hue. The reason for this is
acrually biological in nature.

We perceive these qualities through signals
we receive from cells ar the back of our eye,
called “rods” and “cones” (39). We don't need
1o go deep into exactly how they work — it
is enough for us to simply recognize that
these cells constitute two different systems.
The rads handle our perception of value and
the cones handle hue and chroma. There
are three different types of cone, generally
referred to as red, blue, and green cones.

PRIMARY COLORS

We will discuss the more complex aspects
of cones larer (page 48), but for now we can
think of them in simpler terms. Due to the
three-cone nature of our color perception,
we see three “primary colors.” This is a vital
concept to understand when we approach
mixing color, The definition of “primary
colors” that we will be working with is;
Primary colers, when mixed, are able 1o mix
the widest possible range of colors,

Due to each of these cones being responsible
fordetecting red. green, and hlue, these three
colors are our primaries in light. With these,
we can mix functionally any color we want.
In fact, this is the most common concept
used for modern screens — if you have ever
used an LED screen, these "RGB” primaries

are respansible for every color you see on it.

As we discuss these primary caolors,
remember that they are the primaries of
light. Therefore, the way they mix works
differently to the way that colors mix in the
physical materials we often use as arvists.

Cones

04

39 our eyes perceive hue, chroma, and value through rod and cone cells,

The red, blue, and gresn cones perceive those respactive colers in light

Rods

&0 Digital artists
can try mixing colors
In Screen mode

teo see additive

mixing in action,

Light mixes additively, meaning colors
become brighter as we add them together
— unlike a physical material such as paint,
whirh mizes subrractively and becomes

darker. This additive nature makes white

the most complete or “full of color” that light
can ba When we add together the red, green,
and blue primaries, we get white light {40),




ite light, when diffractad thro

I'he additive nature

light was

ori

inally discovered by Isaac Newton,

the mathematician and physicist. He

h

conducted a series of experiments (o w

bent) light through p
to deconstruct it into its fundamental

-n we do this, we can

components, W
see that the white light becomes a field
of strongly chromatic colors thar are its

component part:

spectrum, which most of us will be familiar

wirh seeing in rainbows.

Since this is a spectrum, remember that any

points on it that we choose to ca

‘colors” are invented by us, accor

their usefulness to us. For our purpos

1l colors on

2re are

L

let's say th

this spectrum, all equally spaced: the red,

blue, and green primary colors, and three

lors that ar

“secondary” colors (meaning ¢

an even mix of two primaries), yellow, cyar,

agenta (42).

th

L e R  ——

Ors On 3 Epe

m: three primary

wdary {yellow, cyan, and magenta)



COLOR

SUBTRACTIVE
PRIMARIES

As artists, nearly all of our materials mix
subtractively, meaning the colors become
darker and mix into black rather than
becoming white: In fact, the only medium
capable of additve mixing is digital
Regardless of our tools, we need to have a
good understanding of subtractive mixing,

Subtractive and additive miving may
seem so different that they must surely
be irrelevant to each other, but the truth
is that they follow exactly the same logic -
subtractive mixing just has an additional
interaction. Ultimately, everything we see is
light and these mixing theories are unified,

In order to understand subtractive mixing,
it's useful to know the mechanism behind
why we see an object’s color. If we take a red
ball and shine white light on it, the green
and blue light within the white light are
absorbed into the object Only the red light
is reflected into our eye, which is why we see
the object as red (43). The color we see is the
opposite of the light interaction happening
within the object —the visible red is the light
that the object has rejected

We see the colers of our paints due to the
same interaction: The absorbed color of
the paint (invisible to us) is the opposite af
the reflected colors that we see. When we
mix our paints, these invisible, absorbed
colors still mix additively, but we only see
the rejected light. If the invisible, ahsorbed
colors mix into white, it means all light is
absorbed - and so we see black paint!

Just as the three addirive primaries are red,
blue, and green, we can use our knowledge
of absarbed light to find the three subtractive
primaries; cyan, vellow, and magenta (44).
These colors mix o black instead of white,
which is the basic idea that governz all
traditional paint-mixing. Digital artists have
the option to work within either of these

sysiems of color. To mix subtractively in

32

/ﬁ White light
/- /'f (all colors) enters
e = / object
’/- &3 The colors we parceive

are sctually the light rejected
and refiected by objects.

Red is reflected
into our eye

Blue and green
are absorbed

= White light
enters object

Redis
absorbed

Cyan (green and
blue) reflects

White light
enters object

&y The reflecred light

calors mix 1o create the

Greenis
absorbed

Magenta (red and
blue) reflects

subtractive primaries

White light
enters object

Blueis
absorbed

Yellow (red and
green) reflects

Photoshop, simply switch to the Multiply
blending mode (45).

Note that while these are the ideal primaries
in theory, we don't have perfect options
for these colors in practice. While this is

the widest color space we can access with

three colors, chroma and value will be lost
whenever we mix any colors subtractively.
We will explore the effects this has on our &5 Digltal artists can Use Multiply

color choices and palettes next. maode to parform subtractive mixing,




CMY VERSUS RBY

You were likely already familiar with
the concept of primary colors, as many
of us were taught about them in school.
However, you probably learned that the
primaries were red, blue, and yellow, and
are now wondering why this book says they
are red, green, and blue for light, and cyan,
magenta, and yellow for paint!

This topic can inspire heated discussions
among artists. Proponents of CMY will
decry the RBY color system as a lie told
to us before were smart enough to know
the truth, while those who prefer RBY will
retort that all of the great masters of the past
used RBY color. Others reject the discussion
altogether, believing that paint and light
should be studied entirely separately — that
artists don't paint with light, so the study of
light should be 1aft to engineers (46).

for this conflict are both
historical and practical. The CMY color

The reasons

model is relatively recent, coming into
mainstream commercial use in the 1950s.
RBY is much older, going back to some of
the earliest texts we have on color — as early
as the fifteenth century. However, many of
these texts were written long before we had
any knowledge of how vision worked.

Many early color-mixing theories were also
written before we even had access to any
good pigments to represent the CMY model.
The pigment Prussian Blue (created with
ferrocyanide, where "cyan” gets its name)
was only synthesized in the early eighteenth
century. Many historical magenta pigments
were not lightfast, so they faded over time.
Even the best magentas we have today
are very transparent compared to the red

pigments available.

So the truth lies somewhere between the
two extremes: RBY was developed by people
who didn't have the full picture either

theoretically or practically, but there are
practical reasons why CMY hasn't been
ideal, both in the past and the modern day.

However, paint is not special as a material,
and absolutely follows the logic discussed
on the previous page. CMY offers the “ideal”
mixing primaries, as they can mix the widest
range of hues from just three colors. Inimage
47, | mixed some in-berween steps of hue to
show the maximum chroma we can access

with these two systems of color-mixing.

&6 schools of thought

CHARLIE PICKARD

If we look at the resulting colors, the
strengths and limitations of the RBY and
RBY
violets and greens are especially low-

CMY systems become clear. The

chroma and pale in comparizon with their
CMY equivalents. The oranges are actually
stronger in RBY, but the overall CMY palette
is more balanced and chromatic. So what's
going on here? Shouldnt the “primaries”
mix every color? This leads us to the next
important aspect of traditional mixing:

warm and cool primaries.

differ on which are the

ideal three primaries:

CMY [left] of RBY (right}?

CMY primaries

RBY primaries

Traditional primaries (RBY)

Cadmium Yellow Ultramarine Blue

Cadmium Red

(PY35) (PB29) (PR1OB)
Modern primaries (CMY)
Bismuth Yellow  Cobalt Teal Quinacridone
AR

[PY184]

Rose (PV19)

&7 & comparison of the RBY and CMY primaries, mixed using six

pigments with white added to equalize their values,




COLOR

WARM VERSUS

COOL PRIMARIES

The reason the RBY palerre manages to
outperform our “ideal” CMY palerte is due to
this fundamental fact of subtractive mixing:
All mixtures of two or more pigments will
lose chroma and lightness. In order 1o see
how this works, ler's map these pigments on
a section of a color wheel. If we visualize our
resulting mixes as straight lines along this
color space (48). we can see the results of the
different mixtures.

Since the cold yellow and magenta of CMY
are farther away from our rarget hue of
orange than the warm red and yellow of
RBY, more chroma and lightness are lost in
the mix. We can also see that, even with the
better performance of our warm red and
yellow (49), the resulting orange mix does
not come close to the chromatic strength of
a pure pigment (Cadmium Orange, PO20, in
this case).

Warm yellow
- Cadmium
Yellow [close to
the goal hue)

. -Cool yellow -~
- Bismuth Yellow
(far from the
goal hue)

Pure orange hue

£y Depending on the pigments wea mis, more or less chramatic strength can be lost.

This will always be the case for every part of
the color space with subtractive media. In
order to achieve strong chromatic color, it is
important to limit the number of pigments

present in a mix, as they will all contribute
to this loss of chroma and brightness. The
typical academic advice is to try to keep your
mmixes to no more than three pigments,

Pure pigment - Cadmium Orange (goal hue)

Warm red -
Cadmium Red
(close to the
goal hue)

Cool red -
Quinacridone
Rose (far from

goal hue)

&9 Though sarme hues are cleser than others, subtractive mixtures will always be darker and less chromatic than a pure pigmant.
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THE SPLIT-PRIMARY Cool primaries Warm primaries
PALETTE

One way that many artsis resolve these 4 '| F’ b

inherent problems with the two color R M

systems is by viewing them as two sides of . /

the same coin, choosing to see them as the "4‘;::3,".

“warm” (RBY) and “cool” (CMY) primaries
(50). This can be an extremely useful way
10 plug the holes in both systems, giving

us an impressive range of colors to use in

our paintings. This is called a split-primary
palette and many painters use it as their
basir palette (51). B0 We can instead view the CMY and RBY primaries as warm and cool primaries

Split'rprimaq_r palette

Warm yellow Cool yellow Cool red warm red
ium Yellow) (Bismuth Yellow) (Quinacridone Rose)  (Cadmium Red)

(Cobalt Teal)  (Ultramarine Blue)

51 8y using a warm and casl of each primary, we can mix the most eptimal in-between hues througheout the celor spectrum.

As you can see in image 52, thereareonlya  maximum chroma available in paintings.
few areas of the color wheel cut off in this ~ For most paintings, this loss of chroma will
approach. This loss of chroma will always  not be a problem we need to worry about.

be a factor when we desire a maximum
chromatic note in a specific range. No mix
will quite reach the level of pure pigment,

though we can get close.

The numbers beside the paints’
Due to this, when we compositionally want names are called pigment numbers
one of these extreme chromatic notes, it is — these are the most useful thing to
useful to be flexible in swapping different keep track of when buying paint
colors in and out of our palette, While thess from different manufacturers, as
concepts are aimed at providing the most the names will vary a lot, but these
chromatic versions of the widest range of numbers will be consistent.

hues, it is important to also recognize that it 52 The majcrity of the color wheel can be

is only rarely that we will need the absolute

accessed using a split-primary palette
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COLOR

TRADITIONAL
CHROMA MIXING

Now that we have solidified the basic
mixing and palette-building principles
in our heads, let's delve deeper into that

Criginal hue

second key color quality: chroma. Our first
practical concern is how we can approach
mixing and varying this quality. Most of
the mixing discussed on the previous pages
was concerned with how to access the most
chromatic versions of colors, but how do we :
Final hue
more generally explore chroma? Within
traditional paint-mixing, there are three
main methods forinfluencing chroma.

ADDING GRAY

The simplest, easiest way to control chroma
is by mixing our color with a lower-chroma,
"gray” version of the same color. The most
obvious way to do this is by mixing a neutral
gray of the same value as our starting color,
usually using black and white. This can then
be added to a new mixture with the original
color, varying the proportions depending on

how gray we want the final mix 1o be (53).
B3 Mix o neutral gray of the same value as the calar vou wish to Aeutralize, then rmix
A student’s instinct will often be to attempt the ariginal color with the new gray until you achieve the desired final color.
these adjustments with direct mixtures of
tubed paints. This is an intuitive approach,
but it’s also more difficult to predict exactly D
how these colors will affect a mixture. As a
beginner, it's good practice 1o first march
the value of borth mixrures before adjusring
chroma, This way, you can approach each of
Munsell’s color qualities one at a time.
Value
A grezat way to get to grips with conirolling
chroma is by creating a Munsell color slice
(54). This exercise involves “stringing out”
the chroma of one hue at various values. As
we learned, there ig always some value loss

when we mix two colors together. However,

with this method, the colors aren't too far 54 creating 3 Munsell color

away from each other in the color space, so slice will help you mastar

Chroma

the value loss is minimal You can simply the control of chroma.

lighten with white when darkening occurs. e—




MIXING COMPLEMENTS
The most common and versarile method for
“graying” our colors in traditional mediums
is through the mixing of complementary
colors. First, let’s define exactly what
complementary means here and clear up a

common misunderstanding of the term.

Many people. upon first hearing the term.
assume thart it means “complimentary” — as
in to pay a compliment (55a). This is a fair
assumption to make, as complementary
colors play off each other extremely well,
and people commonly use thern as the basis
of their color choices. However, in relation
to color-mixing, we are using a slightly
different term: “complementary” as in “to
complete” (55b).

For example, when we talk about light, the
most “complete” color is white, as we saw on
page 30. So when we talk about colors being
complementary, what we mean is:

- Complementary colors, when added
together in light (additive), complete
to neutral white,

»Complementary colors, when added
together in paint (subtractive),
complete to neutral black.

Since we only have three primaries, all the
primaries add up to white, and the secondary
colors are two of the primaries mixed
together. These secondary colors form the
complement of the “missing” primary. In
image 56, cyan is the complement of red,
because cyan is the secondary mix of the
blue and green primaries, and red is the
leftover (complementary) primary.

Compl-i-mentary colors
Looking
good!

Compl-e-mentary colors

%
o

CHARLIE PICKARD

55a complemeants and
compliments are often confused

- an easy mistake te make!

55b Complementary
colors complate vach

otherand mix to white.

56 » secondary color is the
complament of the primary

“missing” from the mix
In this case, blue and green
mix into cyan, leaving red as

the complemantary color.




COLOR

EROKEN COLOR

The final way that we can approach mixing
grays in our paintings is through the use of
“broken” color. The basic idea of broken color
is that, instead of subtractively mixing our
pigmenis together, we can insread "hreak”
the gray into its component colors. By using
these component colors next to each other
at the same value, they will mix additively
in our eyes as light. creating the sensarion of
the gray without mixing it divectly.

This idea was most notably utilized by
the Tmpressionists and Polnillists of
the late nineteenth and early twentieth
centuries, such as Georges Seurat and his
contemporaries (57). These painters limited
themselves 1o a palette consisting of only the
colors of the spectrum and white, placing
their colors as purely as they could.

If these pure colors are made small enough,
the eye becomes unable to distinguish
between them, creating the illusion of a
continuous color. In image 58, we can see
how broken colors are applied in smaller
and smaller shapes until they resolve into
a homogenous color. This form of mixing is
how most screens work: Using only the three
primary-colored, highly chromatic lights,
the sensation of every color can be evoked.

COLOR WHEEL

Now that we understand the concept of
complementary colors, we need a practical
way to keep track of them. Luckily, we have
the extremely useful concept of the artist’s
color wheel. The wheel shown in image 59a
is based on this modern theory of color, with
six primary and secondary colors of light

and paint.

The modern color theory wheel has a few
key differences from the more rraditional
RBY wheel] (59b), and we can use the idea
of complements to test out the accuracy of
these two wheels.

On the modern wheel, red is complementary
to cyan, while on the traditional wheel,

red is complementary to green. Since the

57 Fointiliism in Groy Weather, Grande Jotte by Georges Seurat (ca. 1886-88),

Simple

Broken color gray (RGB

gray (mixed |

> dots of the same value,

physically)

The smaller the dots,
the more uniform the gray

BB When spots of different colors become small encugh, we perceive tham as one hue,

mixed in the eye)

B




——

definition of complementary s quite easy 1o
test — the colors should mix to a neutral - we

can carry out a simple test to compare these

CHARLIE PICKARD

Modern color wheel

Yellow
(paint primary)

two color systems.
Warm green

Imape 60 shows the results of thie test in
pigments, starting with Cadmium Red

Orange

at the top. The first column shows red's Gre‘en Re‘d
traditional complement of green (Cadmium o T
: secondary) secondary)
Green here). The second shows red’s modern
complement of cyan (Cobalt Teal). When we
mix them together, we can see that red and Cool
cyan mix 1o a much more neutral gray, while green Cool
red and green mix to a yvellow-brown. You e
can try this for yourself at home!
Cyan Magenta
(paint (paint
primary) primary)

59b ped and green
ere complementary

coiors on a traditional

Blue-violet
(paint secondary)

59a red and cyan are
complementary colors on

the modern color wheel,

Traditional color wheel

color wheel Yellow
(paint primary)
Warm green Warm yellow
Green Orange
(paint (paint
secondary) secondary)
Cool
green Warm
red
Blue Red
(paint (paint
primary) primary)
Blue-violet Magenta
Violet B0 The red-greer and red-cyan

(paint secondary)

complementary pairs mix very differently.
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COLOR

CHROMA AND SATURATION

When we move into controlling chroma in
digital media, all of these mixing principles
work in the same way. Instead of mixing
pigments, however, most artists elect to
use the “Hue, Saturation, and Brightness”
(HSB) sliders in their software - a fantastic
way to easily control these qualities.

However, when we begin to use these sliders,
there is one important misconception o
dispel: Chroma is not the same thing as
saturation, This is an extremely common
misconception and you will often hear
artists use them interchangeably The
difference between the two is subte but
important for us to understand, as it has
certain implications for how we manipulate
color in traditional and digital media.

Chroma is the raw intensity of a color — its
distance from a neuatral gray of the same
value. You could think of it as the “purity”
of a color. Since we must add low-chroma
white or black to change a color's value,
there can only ever be one value of a color
with maximum chroma (61).

SATURATION

VERSUS CHROMA

At face value, saturation and chroma are
quite similar. After all, when we increase
saturation, we do get a more intense color.
However, io see the difference between
saturation and chroma, let's take a look
at a ten-value step of a 100% saturated red
(62). Immediately we see a key difference:
There can be multiple values of maximum

saturatior.

The way that Photoshop creates these
saturation paths is clear if we examine the
RGB content of this set of colors. We can see
in image 62 that in each of these colors, the
red is the only RGB value turned on, while
green and blue remain at zero. This persists
from its maximum wvalue down to black,

Value

and holds true for every color taken down
a saturarion path. In effect, saturation is
the path of a colored light brightening or
darkening, Saturation is the path a color
rakes to black.

lets compare chroma and saturation
directly, starting from the same darker value
(63). Here we can see a clear relationship
that is going to be important for us when we
work: Saturation paths increase in chroma
as they increase in value. This is true of all
colors in light and is always an important
relationship to keep in mind.

We can see how saturation would be mapped
on the “chroma page” for red in image 64.
Chroma is the horizontal axis and value is
vertical. Saturation is a path diagenally out
from neutral black, increasing equally in

chroma and value.

61 The most chromatic
possible version of
this caler is the squars

on the far right,

62 A color's saturation path

Is the route It takes 1o black.

RGB - 255,0,0

RGB-160,0,0

RGCB-90,0,0

RGB-0,0,0




Same chroma Same saturation

Comparing chroma and

saturation as values increase;

In a way, we can think of all possible colors
as having a common origin in neutral black
(65). After all, with no light, there can be no
color, so as colors darken they must also
lose chroma. This relationship is commonly
missed by students, but it is absolutely

fundamental to how all colors behave as they

B5 Each color's
saturation path
leading down to

true, neutral black

D 25% saturation

Value

50% saturation

75% saturation

100% saturation

B4 These dingenal
saturation paths
Increase both in

chroma and value,

—i

Chroma

brighten in value. However, when mixing
traditionally, this theoretical neutral black is

far darker than our paints will ever be.

Many students will try to use black to
darken their paints, However, since our
physical pigments cannot come close o

absolute black, thiswill instead gray our mix

Color darkened
with black

far too much to maintain a saturation path.
Image 66 compares the same color being
darkened with black versus being darkened
with the darkest version of itgelf in pigment.
Thelatter clearly keeps us much closer to the
color's true saturation path, Due to this, we
will always need to do more than simply add
black when darkening

Color darkened
with darker color

Saturation path
(digital)

66 Cn the left is Cadmium Yellow Deep darkened with Mars Black; on the

right is Cadmium Yellow Deop darkened with Transparent Oxide Yellow.

&1
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67 These colors are the same despite

appesring very diffarent

Inimage 67, thetwo red circles are exactlythe
same color, but sinece one is surrounded by
darker values, it appears brighter and more
chromatic. When painting, this illusinn will
always affect us, so we need to judge color
mixtures and relationships in context. Dark
colors will always be slightly less chromatic
than they appear in the reference. In faer,
many traditional painters will deliberately
gray their darks for this reason.

This matters for a digital painter beeause
when we lower the saturation of a color,
we might assume that its value remains
consistent. However, this is not true, If we
lock at the two colors in image 68 and tirn
off the color information, we can see that
the Tower-zaturation color is far brighter,
This means that just lowering the Brightness
slider or turning down an image's saruration
doesn't help us accurarely judge values in
our work. This is a problem, as value is the

most important quality in a painting!

Lab color

Giayscale Shger
RGE Sigery
H5E Siiders
CMYK Shigers

Web Color Stigers

Copy Coloras HTML |
Copy Color's Hex Coge |

¥ RGB Specirum
CMYK Spectrum |
Grayscale Ramp |
Current Colors

B9 Usathe“Lab
Sliders” color-
picking mode

or "Grayscale” Make Ramp Web Safe

Close
Clase Tt Group

Color Mode to

evaluate walues,

Instead, if we want a reliable way to check
our values in Photoshop, we can swap the
image’s color selection mode to “Lab Sliders”
(69). In this mode, the L value (lightness)
will stay ar a reliable and consistent level

AERNNEAN AR 0:

100% saturation red

20% saturation red

68 Dosaturati ng a coior also changes its
value, See how much brighter in value the

red becomes when we lower its saturation

Grayscale

ﬁiiu-;&n-m—-q, LB -l

Agjummieres »

Asto Tore Shfreirisl a e

AutoComemg  ARSSMTCnel | RGHCakr

e it MY Coter

image Size_ Atsaa | B0l

[ Mg | MU

Image Betation P v BEaChawwi
¢ 18 byChanng:

when color-picking. If we want ta checlk the
values of a painting as a whole, we can ga
to Image » Made and convert to “Grayscale”
color mode, or convert to “Lab color” before
turning off the color information.




TINTS, SHADES, AND TONES

To organize and streamline how we think
about color mixtures, it helps 10 make
a separation in how we think of mixing
colors. Using our most chromatic spectrum
colors as a starting point, there are three
ways that we can manipulate their chroma:
by making tints, shades, or tones.

TIN
*Tints” are the spectrum colors mixed up to
white (70). As disc

the most complete color in light, composed

ussed on page 30, white

is
of all wavelengths. In a way, when we mix
colors with white ("tinting” them), we are
lowering the chroma by making the color
more complete. These colors, often known
as "pastel” colors, were favorites of the
Impressionists (71). In terms of design, these

colors tend to be associated with positive

emotions, and mages built around them can

feel joyful and take on an "airy” atmosphere.

raditional media, we can mix tints by

In

mixing the pure pigment with white. Since
this is the only way for us to access these
colors traditionally, building images around
them requires careful control of how many
pigmenis are In our mixtures. In digital
meadia, we can access these colors by keeping
our Brightness slider hiph and lowering the

Saturation slider instead.

“Shades”
down to black (72). As discussed on page

are the spectrum colors mixed

41, these colors follow a sawuratdon path
down to black, like a colored light dimming
down to total darkness. We create shades by
taking away light. Traditional painters can
create shades by mixing dark colors with the
pure pigments. Digital artists can achieve
the same effects by lowering the Brightness

slider in their software.

While tints can make images feel light and

airy, shades fesl grounded and add a strong

Spectral
colors +
pure white
= tints

Spectral
“pure”
colors

70 Tints are crestad by mixing the pure spectral colo

71 Pastel colors are “tints”— colors mixed with white,

Spectral
upureu
colors

Spectral
colors +
black =
shades

725

ades are Lhe speciral colors mixed down to neu

Pure white

aes of white.

Pure black

tral black

T3 Exarnples of “shades’

sense of weight (73). For example, warm
colors taken intop shades become earthy

browns, While both tints and shades lower

creatad by mixing colors with black

the chroma of our mixtures, they have
extremely different emotive qualities to

consider when we design our imagery.
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COLOR

TONES

The final way that we can mix our colors
are the “tones.” Tones are created when both
tinting (adding white) and shading (adding
black) are applied to a color at the same
time. Most paintings are built largely around
tones. They require less mixing discipline, as
they are achievable regardless of how much
white and black is in a mixture. As you can
see in image 74, the deeper we get into tones,
the closer we get to neutral gray, and the

wider our range of available values,

PAINTING FOR VALUE
VERSUS PAINTING

FOR COLOR

This leads us to an important design choire
we need to consider whenever we choose
colors: How deep into the tones do we
want to go? Just like the values on page 24,
our available range of chroma is far more
limited than the range visible in nature, so
we need to make a conscious decision on

what we want our paintings to convey,

+ To access a wider range of values, we

must limit the chroma in our image.

+ To represent a full range of color, we
must limit the range of values.

Students often believe that we can simply
copy colors exactly as we see them, but this
balancing act of limited ranges is always at
play. It is often a surprise how much artists
manipulate these gqualities toward their
chosen effect.

The examples in image 75 show what
designing our work with these Ffactors
in mind looks like. Borh paintings were
created in the same lighting situation. In
the top image, the chromatic range has been
limited to allow a full range of value. while
the botiom image shows the reverse design
choice, limiting value but accessing a greater

chromatic range.

T& Tones are created by
mixing a color with degrees

of both black and white

75 Cur paintings can be
more effective if we choose 1o

emphasize value or color.

Painting for value

Painting for color
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COLOR TEMPERATURE

However, even with the three Munsell
qualities of hue, value, and chroma clearly
set in our minds, the act of realistically
representing our subject in full color can
still be a challenge. Juggling various hues,
chromas, and values can be confusing and
itiseasy to get overwhelmed. Luckily for us,
there is a helpful simplification we can use
to organize the varying color sensations:
the concept of color temperature.

Warm

Low-energy
wavelengths

\_/'\

Warm colors

Through this concept, each color can be seen
on a scale from “warm” colors (typically
thought of as the oranges, yellows, and reds)
to the “cool” colors (typically the blues). This
is often the most fundamental question that
we can ask ourselves when trying to judge a
color relationship (76).

Keep in mind that color temperature is

highly subjective, [t's difficult 10 make

Separation at green

ST

Cool colors

absolute statements about exactly how
cool or warm individual colors are. People
tend 1o agree on the separation of the cool
blues from the warmer red-yellow range,
but where exactly the “most” cool or warm
color is varies greatly with individual
perception. Interestingly, this lines up with
our knowledge of the color spectrum, with
warm colors having low-energy wavelengths

and cool colors being higher-energy (77).

Cool

W6 Colors can be
theught of on a scale

from warm te coal.

High-energy
wavelengths

Uil

T7 warm colors are
low-energy and cool

colors are high-energy.

4£5



COLOR

WHY ARE COLOR
TEMPERATURES
USEFUL?

There is often disagreement among paimnters
as to which colors are warm or cool in the
absolute. Many artists will disagree about
whether yellow is warmer or cooler than
red, or whether cyan or vialet-blue are the
coldest colors. There are some theories that
ran explain how this is organized, which
we will discuss on page 48, bu: for now we
will simply focus on the broad separation of
warm and caal (78a-b),

Attempting to  assign  an  absolute
temperature to colors is largely unimportant
to our work as artists. Instend, the concept
of temperature is most useful as a way fo

78a which of these biues is the enldast to you?

describe and judge the subtle relationship
between two or more colors, In image 79, we
could say that the left square is & warm red,
the middle square is a neutral red, and the
right is a cool red. Even though they are all
technically in the warm color range, we can
examine this relationship between them and
describe them in this way. We can do this for
any two or more colors, and it will be the
main question we ask ourselves when trying
10 judge the accuracy of our mixtures.

Just like with value, our eye will also
exaggerate the contrast between a color's
temperature and its surrounding context.
Due 1o this visual exaggeration, the same
color can be seen as both warm or cool
depending on its surroundings, as you can

see with the central gray squares in image
80. Using the concept of temperature to
judge ecolors allows us to get to the care
of the relationships between colors. It
grants us massive utility in making subte
adjustments, making it much easier to judge
accurate color, as well as granting us a hu ge
creative utility,

If we can make sure to represent these
temperature relationships properly, we can
take our paintings into any color field that
we like and they will be believable. Color
temperature allows us to move beyond
simply copying the exact colors that we
observe, freeing us up to design our colors
in ways thar bring our expression and
storyrelling.

T8b which of these calors is the wormest?

79 todcan ke thought of as a warm color, but

even within it we can lind temperature variations

The concept of high-energy and low-energy wavelengths
and color temperntures will be revisited on pages 116-125,

where you'll learn how different color temperatures of light
are made and measured, and how different times of day can

80 The same coier can sppear warm

or cool depending on context,

influence the temperature of the daylight we see. For now; just
keep in mind what we've learned about the varying energy
levels of the color spectrum, ‘and that o color can change
appearance depending on its surroundings.
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THE VALUE OF HUES

As we move on to the third and final color
dimension, hue, the first thing to discuss
is that every pure hue on the spectrum
has an inherent value. This is something
often not initially realized, and it is often
a beginner’s instinct to ignore this and try
to treat each color on its own. However,
inherent values have a huge effect on how
we approach mixing

To understand this better, let's have a look at
a spectrum simplified to our three primary
hues, with two secondary colors in between,
and convert it to black and white values (81).
‘When you initially lock at this, you may be
tempred to assume that rhis is a completely
random set of values and it may be hard
to work cut any useful patterns. However,
there are a few useful things that we can
say here First, we can see that the darkest
of all of our hues is our light primary, blue,
and the brightest of these values is our
secondary yellow.

We can observe another pattern here if
we group the hues into pure primaries
and secondaries of light (82). If we group
the colors this way, we can see that the
primary colors are generally darker than
each secondary color. and the hues become
higher in wvalue as they move into the
secondary colors. Thiz is eagily explainable
via the primary color theory that we learned
about on page 30: Since two of the cones in
our eyes are activated when we chserve a
secondary color, and they mix additively, it
makes sense that these in-between colors
would be brighter.

If we place our thres primaries directly
next to each other, we can see a clear value
difference between them, with blue being
the darkest and green the brightesr (83).
While we can easily observe this, it is not as
easily explained by what we have discussed
so far. What causes this value differential?

81 Every pure hue on O .
the calor spectrurm has Lightest Darkest

an inherent value,

82 whenm xing additivaly, the resulting colors (middle row) will have 3 lighter value.

B3 the primary colors have an obvicus difference in value

&7
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CONE SENSITIVITY

Ultraviclet
In order to explain this value difference
between hues, it will be useful 1o get more Cating
accurate in how we conceptualize color rays X-rays Infrared Radio waves
While it can sometimes be useful to think of
color as something that physically exists in g000TAm .01 nm 10nm_ _‘m‘w nm 001em T im 100m

the world and is picked up by our eyes, this is
not strictly true. The only objective aspect of
color is that it is electromagnetic radiation
of varying energies and wavelengths (84).
However, the calors in visible light do not
actually “exist” physically on the spectrum
or in the world.

We don't need to understand the entire
spectrum in-depth, as visible light is the
only section that matters to us as artists. All
colors are invented in our brains as a way to
organize these wavelengths of radiarion and
make sense of the world,

When the cone cells in our eyes were
introduced on page 30, they were described
as red, green, and blue cones. While it's true
that we have these three different cones, it

would be more accurate o call them short, LA 500 pan B i

medium, and long cones. These three cone 8% Only a small segment of the electromagnetic spectrum is visible to us as color

types are actually sensitive to a range of
wavelengths — they overlap in sensitivity and
any single wavelength of light will acrivate SHort cohes Medium cones  Long cones
ar least two cone types (85). Whenever a (blue) (green) (red)
wavelength of light enters our eye, our
brain compares the response levels of these . . .
different cones 1o work out whar we are : ;
looking at.

Intensity

400+~ 450 500un 5500 6000m 650nm 700nm

Wavelength of light (color)

B85 The three canesin our eye actually overiap in color sensitivity,

T Peter Her

wes Furian (via Adobe Stock)




CHARLIE PICKARD

One of the most interesting things that we
learn by Inoking at the cones this way is that,
while the blue (short} and green (medium)
cones peak in sensitivity in their named
colors, the red (long) cone doesn’t peak in the
red section of the spectrum. It actually pealks
in the yellow/green section.

Warm colors Neutral green Cool colors

It's this varying sensitivity that explains
the variation in the values of our primaries.
As you can see in image 85, when seeing
blue, both the short and medium cones are
activated. However, the medium cone is only

. activared weakly, so blue appears dark in
‘:> Brighter toward green <: value to us. When seeing red, the medium

and long cones are weakly activated, but to

B8 The cool and warm ends of the spectrum meet in the middle at green. fEIi['}y equal levels, so red ApPpears dark but
lighter than blue.

When seeing green, all three cones overlap
and are activated, with the long and medium
cones strongly activated. This makes green
appear brighter. In the brightest calor,
yellow, both the long and medium cones are
near their peak sensitivity, so we see yellow
as the brightest color.

But how are these changing hue values
helpful to our artistic practice? It is useful
to return to the idea of warm and cool color

Lightening temperatures here. As we learned previcusly,

through shifting
hues maintains neutral between the two worlds of warm

high chroma and cool colors (86). If we take these two
worlds, we can see a clear gradation from
dark to light toward our central green.

Lightening with
white lowers
chroma

for this concept we can view green as the

This is useful for us in our practice because
when we want to raise the value of a color
mixture, it may feel llke our only option
is to add white, either with physical paint
or through desaturation in digital work.
However, being aware of inherent values
opens up new options for mixing while
maintaining maximal chroma. If we
compare brightening our mixture by adding
white versus adding a color with lighter

BT we can achieve more vibrant mixes by using lighter- inherent value, we can see how much more
valued hues rather than white to brighten our colors. vibrant pur mixrures can be (87).




COLOR

EXTRA-SPECTRAL COLORS

While this three-cone idea of color explains
color-mixing extremely well, it leaves a
few gaps in our understanding of how
we psychologically experience color
As mentioned before, color is just a way
for our brains to organize the various
wavelengths we are always experiencing.
There is another way we can organize
these sensations, which will give us some
new insight, but first let's examine some of
those gaps in the three-cones theory.

WHAT ABOUT
YELLOW?

The first of these gaps becomes clear when
we look closer at the steps between our
primaries (88). If we look at the colors
between red and blue, and green and blue,
each step can be described in terms of the
two primaries that make it up — for example,
greenish blue or reddish purple. Each step
feels like a combination of the two primaries
in varying ratios.

However, when we look at the steps between
red and green, a new “unigue” hue appears:
yellow. “Unique” means this color can’t
be described in the terms of the two other
primaries. The colors next to this yellow
cannot be described by the opposing
primaries, but can be by this new, unique
yellow. For example, we see yellowish green
and vellowish orange - not reddish green
or greenish red! This indicates a gap in our
three-cones theory. Where does this new
yellow come from?

LIMITS OF THE

LINEAR SPECTRUM

For the second gap in the three-cone theory
of color, let's take another look at the color
spectrum. If we observe the blue end of the
spectrum, we can see that the closer we get to
the end, the more our blue “feels red,” ending
in violet. There is a clear psychological link
between these colors.

Red

Green

Red

BB How is yellow made from the primaries we know?

However, if we consider these colors purely
as a linear spectrum, this doesn’'t make sense
— these colors are the farthest away from
each other that two colors can be! If color is
something “real” in the world and we are just
detecting it, these should feel the furthest
apart of any two colors, yet they feel similar
(89). Colors don’t exist in a circle but eur
brain psychologically connects these two
opposite ends of the spectrum.

EXTRA-SPECTRAL
COLORS

The third problem you might already have
noticed is thar purple, magenta, and the
colder red colors don't actually exist on the
spectrum (90), In fact, there is no single
wavelength associated with any of these
colors, yer we still see them. Our brain
actually invents them when colors from both
ends of the spectrum are added together. It's
important to understand that this doesn't

Blue

Blue

Green

rmake these colors any less “real.” As we have
already said, all colors are an invention of
the brain, so these “extra-spectral” colors
are as real as any others. They simply do not
exist on our linear color spectrum

These added colors seem 1o be the reason
why a color wheel appeals to our sensation
of color so well, even though the wheel
does not conform to the physical reality of
wavelengths. So where do these colors come
from, and how can we understand them?
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\/\

Low-energy

High-energy
wavelengths

wavelengths

B9 How can blue and violst be related when

Violet “feels red”

they exist at opposite ends of a linear spectrum?

Red Violet

vellow N AR g Blue

Green

D0 “Extra-spectral’ colors like purple and

magenta have no home an the linear spectrurm.
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COLOR OPPONENCY

Now that we have seen some of the gaps
in our theory so far, we can introduce a
new idea that will help us address these
problems: color opponency. The basic idea
of this theory is that all our sensations
of color can result from just three sets of
paired “opponent” colors. These opponent
pairs are green versus red, blue versus
yellow, and black versus white,

What we mean when we call these colors
“opponent” is that they are all “unigue”
colors that cannot be described in terms of
each other. There are nogreenish reds, bluish
yellows, or blackish whites. We conceive of
themn weakening into a neutral gray that
connects them (91). All other colors can be
described in terms of these colors, which
we can call the “psychological” primaries, as
opposed to the "physical” mixing primaries
we have discussed previously.

It is generally understood that color
opponency is the way that our brain
organizes the raw data we gain through
our three different cones. Our cones don't
receive the exact position a wave exists on
the spectrum, but rather its raw ourput,
so our brains need this additional level of
organization to deal with the multiple ways
that a color sensation can be created.

It is important to understand that these
primaries do not properly describe what
happens when we mix cclors — instead, they
are primarily important in understanding
how we perceive and organize color (92).

You may have noticed that these opponent

colors appear to have a warm/coal
relationship — red and yellow being warm,
and green and blue being cool. In fact,
color opponency can be helpful for us in
understanding this warm/cool temperature
sensation. On page 49, we learned that

we are able to make quite an objective

Blue

Green

Black

Yellow

White

91 “Cpponent” colors are complete opposites that cannot be described in terms of each other

separation between warm and cool colors
on either side of a neutral green. On either
side of that neutral green are the yellow-blue
opponent colors.

However, we have also learned that the
warmth or coolness of specific colors is
more subjective. Some would say that the
warmest and coolest are the results of these
psychological primaries mixed together: red-
orange and cyan (93). However, there is still
room for variation here and not everyons

will agree. What do you think?

We can see this color relationship clearly if
we return to the spectrum (94). Here we can
also see the relationship between red and
green, [f we add in our extra-spectral colors
{purple, magenta), then we can actually think
of the sensation of red more as a distance
from neutral green. In this way, both ends

of the spectrum are equally distant from
our middle green, thus connecting them and
explaining the “red” sensation we experience
on both ends of the spectrum.

This linking of both ends of the spectrum
explains why we instinctively favor a
circular color model. We can see this concept
illustrated on a color wheel in image 95,
with a separation of warms and cools with
a central axis through green. If we want to
explore this color space digitally, we can use
the “Lab” color mode in Photoshop.
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Psychological primaries Mixing primaries

Q Additive Subtractive

92 As well 25 our additive and subtractive mixing primaries, we can

consider these opponent colors as a set of *psychological® primaries.

Red + yellow = warmest Warm Cool Green + blue = coolest

93 |f wa mix the warm and cool opponent
pairs, we can find the two potentially

warmest and coolest possible hues,

Warm colors Neutral green Cool colors

—— e

Yellow versus blue / Warm versus cool

94 The extra-spectral colors could be

considered as equally distant from green.

» Blue

95 The color wheel is a solution
that joins the ends of the linear

spectrum and feels natural to us. GCreen
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COLOR CONSTANCY,
PART 2: HUE

As you will have realized by now. one of the
most important things to know about hue
as a color quality is just how subjective it is.
As we discussed on page 17, hue is just the
spice of the image and is more responsible
for a work's expression than it is for
achieving realism.

It's common to think of the hue of an object
as being contzined within the object —
something that is inherent and unchanging.
However, the reality is that we move through
light
throughout the day. The absolute color that

many different-colored SOUICES
we chserve from an cbject is changing all
the time and our eye is incredibly effective at
correcting these changes. Just like with our
other color dimensions, this is the illusion of

color constancy.

As we now know, our eyes exaggerate the
contrast between any two colors. If we look
at the two squares in image 96, we can see
this effect in action. Both central sguares
are the same neutral gray. However, a blue
background lends & warm tinge to the gray,
while an orange background makes the gray
appear slightly cooler.

This effect is seen even more clearly if we
take it into a more realistic context. Inimage
97, there are four paintings of a cube with
mulriple hues: vellow, blue, red, and green.
By manipulating the surrounding context,
we can make the same neutral gray take
on the appearance of any one of these four
hues. Even when this is elearly indicated to
us, it's difficult to break the illusion,

This should be enough to convince you
that we can really use any hues that we
like within our images. This awareness will
free us up to focus on the more important
expressive messages of our artwork.

54

96 The sarme neutral gray
spems completely different
to us when surrounded

by different hues

97 The same neutral gray appsars radically different in the context of each painting

COLOR GAMUTS

Now that we know the creative possibilities
available to us, how do we actually go about
controlling them in an image? A useful
concept for us here is the idea of color
gamuts. A color gamut is the range of colors
available within a color space.

In image 98, we have a representation of the
shape of the full range of colors available to
the human eye. However, note that many ot
these colors are not available to us on RGB

screens, and even fewer in CMY printing.
Sincethis book is printed, too, this shape can
only ever be an artist’s representation of this

color spacel

When we work, we will always he working
within a limited gamut. Learning to define
and deliberately work within a chosen
gamut is the main skill we need to acquire
in order to control the mood of our work.
The examples in image 99 show the
color illusion from abowve alongside the




BB The visible color spectrum with the

Adobe RGB color gamut, standard RGE

[sRGR) gamut, and CMYK gamutinside it

gamuts used 10 make them. To achieve this
particular illusion, we start by defining each
hue as a neutral gray, then shift the other
two primaries in the same direction 1o build
our gamut. It is useful 1o premix the limits
of our desired color gamut, represented
here as points on the color wheel, before we
start our painting, Once we have a gamut
mixed, it's a lot easier 10 work purposefully
within our chosen limitations. While those
limitations are represented here as a simple
wheel, they need to be considered at each
level of the value scale,

When working traditionally, we are forced
to be much more deliberate when deciding
ona gamut, since we are much more limired
in the ways that we can color-correct an
image, Digital work offers more flexibility
to adjust colors later using sliders and
adjustment layers, but when learning abou:
color gamuts, it is helpful to try to use these
tools as deliberately as possible.

Image 100 shows one way of organizing
traditional gamut mixtures - mixing our
chosen gamut at three value stages, so
there are light, midtone, and dark options
available for each. Many artists spend as

Imiage 98 € Sergio |via Adobe Stock)
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Cyan gamut

Blue gamut

Yellow gamut

II

99 |imiting ourselves to color gamuts Light m
can help create very different effects, Midtone ;
Balow aach whesel are camples of the light. Dark

midtone, and dark values for each primary. Red YE"OW Blue

_> Dark

Cool

100 Estabiish a strong palette by mixing a range of ights, midtones, and

daries in different color temparatures for your choesen color gamut,

much time considering and choosing these  step, and the more carefully we consider

initial colors as they do creating the actual  these initial color choices, the stronger our
painting! Planning our color gamut is a vital  work will be.
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EXPOSURE IN COLOR

As we delve into deciding color gamuts
for an image, we need to understand how
the concept of exposure applies when
discussing color. As introduced on page 24,
this concept, borrowed from photography,
can be hugely helpful to us when we create
our images.

Some of you may be familiar with the
terms “overexposed” and “underexposed.”
Many of you may already understand that
an overexposed image is too bright and an
underexposed image is too dark. It will be
useful for us to define these terms more
precisely, and explore how they apply to our
work as painters.

¥

OVEREXI
As you may remember from our previous
discussion on page 24, information is lost
{or “clipped” out) when we try to capture
the vast range of namre through a medium
such as photography or paint. Since we work

Overexposed

101 in an overexpased Image, the lights are grouped too

close to white, so colors in the lights become indistinet.

with limited materials, this will always be

happening somewhat in any image we make.
PP g y

Overezposure is when this clipping effect
interacts with the value limitarions of color.
In the light areas of image 101, we can see
that the blue of the sea and sky, the gray of
the rocks, and the orange of the grass are
represented with bleached, barely distinct
colors, even though they are extremely

different in reality.

As mentioned on page 43, the only way to
lighten colors past a certain point is to tint
them with white. Adding white gradually
brings our colors closer together, making
them less distinct. If we go too high into

these tints, overexposure is the result,

Underexposure, by contrast, is the reverse
effect. Instead of the lights being too

indistinet, losing information into the tints,

an underexposed image occurs when the
darks are taken too far down the value scale,
leaving them indistinct.

As we learned on page 41, all colors darken to
an imagined perfectly neutral black, losing
chroma along their saturation paths as they
darken and move deeper into the shades. In
image 102, we can see an example of this
in the distant rocks and water, the orange
shadows in the mountains, and the darker
blues of the sky, which a1l look more or less

the same.

Underexposed

102 In an underexposed image, the darks are grouped too

close to black, so colors in the darks become indistiner.



Correctly exposed

103 111 a1 image with
balanced exposure, the
colors are distinet in both

the lights and darks.

URE

So if we want our images to feel correctly
exposed, we must aim for clear, distinctly
separate colors all the way throughour the
values of our images, as shown in image
103. [n this correctly exposed version of the
scene, the full range of the sky is visible, the

Photos © Creative Travel Projec

water is clearly blue, the foreground rocks
are light-colored but still detailed, and we
can properly see the range of light and shade
in the orange grass.
correct will often

Achieving exposure

require us to deliberately limit how bright

we go in our lights and how dark we go in
our darks. Becoming sensitive to this quality
in pur work is an extremely important skill

for us to develop.
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COLOR

Lights (pure

pigment

Midtones
(pure
pigments)

Darks (pure
pigment
shades)

106 oractice “stringing out” your colars before
beginning a traditiohal painting - mixing

the purest tints and shades that you ean

COLOR SOLUTIONS
TO EXPOSURE

You might now be asking, “How do we

actually, practically avoid these problems of

over- and underexposure in our imagery?”
We now know that it is extremely useful
to define a color gamut before we begin a
painting. But how do we set this up in a way
that will help us with exposure?

One extremely useful and practical way to
control this aspect of our paintings is the
practice of “stringing out” our colors before
we begin painting. This practice involves
mixing our chosen pure colars into lights,
midtones, and darks in the purest way that
we can, If we do this before creating any
mixtures for our Anal painting, we can
see how distinct our colors can be ar their
maximum chroma for our chosen wvalue
range (104).

If we are disciplined in deciding and
sticking to this in our work, we can aveid
running into exposure problems by mistake.
However, when approaching a painting, we
may not be sure of exactly how wide we
want our value rangs to be, and how this
exposure effect will actually look in contex:.
Due to this, 1t can be useful for us to keep

Start low-contrast

— 0 —

Expand contrast

our options as open and flaxible ag possible,
Orne way 1o do this, shown in image 105, is
10 stari an image low in contrast, staying
as close to the middle of the value scale as
possible for the early stages of the painting,
As the painting develops, we can then work
our way toward the higher-contrast values.

Since many of the pure colors fall among
these middle values, working in this way
keeps us relatively safe from accidentally
aver- or underexposing our image. This
method was used by many great artists of
the past and can be an extremely effective
way of working.

COLOR ASSIMILATION
Of course, we are not obligated to fully
follow these rules in every image, and Many
image designs may require us 1o over- or
underexpose for expressive effect, In fact,
purposefully breaking exposure rules can
often open the way to some of the stronger
effects available to us.

Oneillusion that we canuse to our advantage
when we want to overexpose is “color
assimilation” (106). This is the tendency for
the calornext to a neutral color to seemingly

“bleed” into the neutral color. If we place an

End high-contrast

105 11y ctarting an image with mid-velue grays, then gradually expanding bath

ends of the range until you achieve the full range of tha final image.




extremely high-chroma color directly nex:

to pure white, we can create the sensation of

the white actually being an extremely bright

version of thai

The technique is used to wonderful eff
in the scene below by Nathan Fowkes (107).

In an (mage like this ane, where the forceful

brightness of the sunlight

effect, deliberately overexp

and painting their colors up to a pure w

can be advantageous. Ji

aposing pure

white with extremely high-chroma
and oranges believably creates the effect of

powerful sunshine.

106 color a=sirmilation juxtaposes a high-chroma color wit

whit ate the Impression of extreme brightness

W07 The effect of color

ssmilation can be seen in

= painting's very bright sunlight and
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LIGHT:

MATTE

The first aspect of light that we'll be diving into is lighting
matte surfaces. Marte surface shading is present on almost
every object that we see every day. A strong understanding
of how light interacts with matte surfaces — its logic
and limits, and its effect on value, shape, and color - is
foundational to our successful use of light and color.




LICHT: MATTE

MATERIAL QUALITIES

When we are confronted with the myriad
different materials in nature, and try to
represent their interactions with light in
our artworl, it is important to undersiand
the fundamental light interactions that
materials can display. Let's look at those
firstof all.

. ;,1.: "L"{. -

There are only four fundamentally different
ways that materials can interact with light
The visual appearance of all objects is the

Emission

R
&
=

Refraction

i
JLE 5

result of different proportions of these
four interactions occurring in a material.
Emission is a special case that is rare in
nature, but the other three all occur to
greater orlesser degrees within all materials,

even at the same time (01).

Emission. Objects can emit light and be
a primary light source — a bulb being the
obvious example. This i rare in nature, as
it typically requires some input of energy to
achieve - for exarnple, heat or electricity.

Reflection. In this interaction, light is
reflected off surfaces, either in a direct or
diffuse manner.

Refraction, Light can enter an object (such
as clear glass), be transmitted through it, and
then exit it at a different point.

Absorption. Light can also be absorbed by

a material, losing energy as it passes into it.

L ]

01 The four fundamental light

Interactions an object can have,

Absorption
]
L




MATERIAL
CATEGORIES

We can also consider all materials as
existing in five categories (02). Throughout
the Light chapters, we will examine these
different effects and strategies for dealing
with different interactions.

Specular reflectors, These are perfect

reflectors of light, such as a mirror.

Shiny materials. These are imperfect
specular reflectors.

Specular

Matte materials. These materials exhibit a
combination of reflection, transmission, and
absorption. They are the most common type
of marerial that we deal with when broadly
talking about shading and modeling, and
will be the focus of this chapter.

Translucent materials. These are imperfect
transmitters of light, with a degree of

transparency.

Transparent materials. These are perfect
transmitters of light, such as clear glass.

Shiny

Translucent

02 Like light, materials can be

divided Into specific categories.
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Transparent

Matte

Spheres (top to Bottom, left to right) £ ptasha, missisya, DigitalGenetics, pyty, Pixel-Shot, Igor Kovalchuk, and yaophategraph (via Adobe Stock)




LICHT: MATTE

FUNDAMENTAL FORMS

One of the oldest and most profound ideas
in classical art is that of the fundamental
forms, This is the idea that every object
seen in nature can be considered as some
combination of the four fundamental
forms: the cube, sphere, cylinder and
pyramid (or cone).

Humanmade, artificial objects exhibit this
quality especially clearly, as it is often how
they are intentionally constructed. Organic,
natural subjects can often appear more
complex, but it is always possible to reduce

them to these simple forms (03).

FORM CATEGORIES

The cube, This is the most fundamental of
all the forms and is often the simplest to help
us initially understand lighting. A perfect
cube has edges equal in width and height,
connected by flat planes.

The sphere. The sphere is one continuous,
perfectly round plane - the most
fundamental curved form. l1isableto give us
the highest concentration of useful lighring
information, and so is a very commonly

used form for planning lighting.

The cylinder. This form combines the cube
and sphere, being curved in one dimension
and cube-like (planar) in the other.

The pyramid or cone. This form is =
transformation of a cube or eylinder, where
one end of the shape has been reduced from

a plane to a point.

Learning these forms is an excellent tool for
introducing purselves to certain rules and
strategies for representing lighting on all
materials. They will form the bedrock of our
study of materials: they should be the first
thing a student tests their knowledge on, and
we will return to them whenever we discuss
strategies for lighting different materials.

03 These basic geometric
forms will be the basis of all our

lighting and matarial studies.

Cylinder

Pyramid

In images 04 and 05. you can see how
arrificial and natural objects - even complex
ones - can be constructed out of these forms.




04& Most inorganic ohject designs
can be very easily simplified into

fundamental gearmnstric forms

e s e W gy 1O

| —
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o & &

05 Ever something
ascomplex as the
human body can

be representad by

fundamental forms.




LIGHT: MATTE

PLANES

Another fundamental idea we will continue
to return to throughout our explanation of
materials is the concept of planes, Planes
can be thought of as the cube-like aspect of
an object - the flattened facets of a surface,
They are instrumental in understanding
lighting on more complex forms.

An organic, curved surface will often be too
complex and difficult to rackle directly, but

Simple planes

Complex planes

Sphere (no planes,
fully smooth)

08 Clanes can help us control
form and light and ¢reate

nuance in our subjects.

Cube (fully planar,
no smoothing)

considering simple forms and planes first
is instrumental in knowing how to render
a surface. In fact, by using encugh small
planes, the illusion of gradations can be
created, which you may not feel the need to
smooth out - many artists prefer not to (06).

One of the most well-explored forms of this
study in art is the planar human figure (07).
Understanding and memorizing the planes

of the body is an important step toward
controlling lighting on the human form. By
learning to vary the lighting on a simplified
planar human, we can unlock powerful,
creative uses of lighting in our figure
drawings (08).

Planes will recur throughout the Light
chapters as we learn about different lighting

scenarios and interactions.

Planar lit from
front right

07 Understanding planes can haip us light the complex human figure.

Image 07 based on & photograph by Robin Bharaj {fobinbharajcom)




Backlit

Below

08 swudying different lighting scenarivs on a simplified

planar model can be a powearful igarning ool




LIGHT: MATTE

SPECULAR REFLECTION

Though this chapter will be focused on
matte lighting, before we progress any
further, we must briefly introduce its
essential counterpart: specular reflection.
We will be exploring the subject in depth
in the Specular chapter (page 126), but
knowing the basics will help contextualize
our understanding of matte lighting,

Fundamentally, this effect is very simple.
If we consider a single light ray striking a
plane and then entering our eye, the light
ray would be reflected from the surface at
the same angle that it struck the surface

Normal

Angle of incidence

Angle of reflection

(09). This basic idea governs the entirety
of specular reflection. A few key terms to
understand here are:

The normal angle, A perpendicular line
projected from the plane being struck.

The angle of incidence, The angle between
the normal angle and the light ray striking

the form.

The angle of reflection. The angle between
the normal angle and the light ray leaving

the plane.

Angles always equal

09 in = specular reflaction, the light reflacts off &

surface at an angle egual to its approach.

70

O

The angle of incidence and angle of
reflection are always egual. Due to the
simplicity of this interaction with light, this
type of material interaction in its most pure
form is highly predictable. Most of us will
be familiar with it, for example, as the flat

plane of a mirror (10).

The result of the interaction is simply an
image of the surrounding environment
wrapped and warped around whatever form
our gbject rakes. This image will also change
depending on the position of the observer.

If you are ever unsure of whether you are

10 4n exampie of specular reflection in John William

Waterhousa's Mariona in the South (1837),




observing this type of reflection, the easiest
way to check is simply to move around the
object and see if the image shifts with your
position. If it does, it is 2 specular reflection.
Purely specular objects do not have any

inherent color, so the observed colors and

rendering of the reflective surface will be

entirely decided by the environment (11)
Keep in mind that there are no perfect
reflectors in nature, sothere will also always

be some level of loss of light when depicting

n Furely specular objects take on the colors of their environment

mage 1 sphares {to

a natural specular reflection — the image
represented will be slightly darker and less
chromatic than what it is reflecting. This loss
of light becomes stronger the less perfect the
reflector, which is why many people think of

metals as being gray objects.

mn




LIGHT: MATTE

DIFFUSE REFLECTION

Diffuse reflection, responsible for all the
effects of matte surface shading, is the most
common light interaction that we as artists
will observe and represent on a daily basis.
It is also the interaction we will spend the
most time with in this book, so we will
acquaint ourselves with it here before
continuing our analysis of form.

The way diffuse reflection is typically
explained is as an extension of specular
reflection, which in many ways it is. In
general it will always be true that the
angle of incidence will equal the angle of
reflection. However, it is important that we
think of this type of reflection as distinct, as
it behaves quite differently.

One way to explain this distinction is that
if & perfect specular reflection is one with a
perfectly smooth surface, a diffuse reflection
is one where the surface is imperfect or
rough (12). The path of light becomes more
random and unpredictable, softening the

Specular

reflected image and making it difficult
for our eye to discern. We can observe this
affact quite clearly if we sand the surface of
a chrome ball.

However, no matter how much we might
roughen up a specular surface and diffuse
its reflections, it will not become a matte
surface. The effect we observe will still
fundamentally be a reflected image of the
surrcunding environment, just appearing
more or less blurred as the paths of the
bouncing light rays hecome more difficult
for our eye to predict.

o
~ 3 =

RTTE?

For simplicity, we tend to think of light

WHAT MAI

SURFACE M/

rays as only interacting with the surface
of a volume, but this is not strictly true. All
objects have some level of transparency.
What matte surfaces require are multiple
layers of the roughed-up interaction shown

below. Since each layer is then somewhat

hard to predict, the layering of these
interactions makes the original path of the
light impaossible to predict by your eye (13).

Due to the randomness created by these
layered interactions, all that our eyes are
able to discern is the peneral amount of light
reflected off a surface and projected in all
directions. The resulting effect is therefore
the same regardless of the observer's
position, which is useful to us as artists,
‘We know that the more light is striking the
surface, the more light will be reflected and
obszerved. All the effects of artistic modeling
arise from this basic principle,

For each successive layer of material
interacted with, the light rays have more
chance of being selectively absorbed by
the material, which is another key effect to
consider. We can think of this simply as “the
longer the light travels inside the object, the
more of the object’s local color the light rays
will adopt” (14, 15).

12 4 reqular
surface reflacts a
clear image of its

surroundings, while
an irregular surface
reflects a blurred or

distorted image.

Image 12 spheres [top to bottom} £ piasha and missisya (via Adobe Stock|




While we will study the different strategies
to represent both specular and diffuse
effects, it is important to realize that these

two types of reflecrion will generally both

bmiage 15 € Denis (via Adobe Stock)

be occurring at the same time in the vast
majority of materials we represent — an
object hardly ever exhibits just ane or the
other. We can generally think of diffuse

CHARLIE PICKARD

reflection as occurring “below™ the specular
image of the object. If we are creating an
image digitally, we can even set up our image
file's layers to reflect this.

13 uniike a specular
surface, a matte surface
i a0 irregular thar

our eye cannot see

its reflections at all
Some of the fight

passes through

multiple layers of
material, becoming

truly random and

fully lozing the

surface image.

16 With a colered
matte surface, sach
laver of matarial
interaction edits the
light toward the local

coior (in this case, red).

15 This sphere exhibits
a red lecal coler, matte
material, and specular
highlight, Matie and
specular effects coexist
and are rarely found

in isolation; as we will

learn on page 102,




LIGHT: MATTE

DIRECTIONALITY OF LIGHT

Before we return to discussing form, the
most important fact to understand about
light is that it is direcrional in nature.
The direction from which your light is
influencing your subject is the first thing
that we learn to consider when lighting
our artworks, either from life or from our

imaginations.

Due to this fundamental directional nature
of light, when dealing with a single, direct
light source, not every plane can be struck by
the light rays emanating from that source. If
we picture a sphere being struck by parallel
light rays from above, as in image 16, we can
see the cause of this effect quite clearly: As
the planes of the object turn away from the
light, the rays miss them. This creates the
most profound grouping of light in art: the
separation of light and shadow. It is from
this baseline that we can begin to consider
lighting and its effects on form, On the right,
you can see the essential features created by

directional light, which are:

Light shape. The planes of & form directly
struck by light rays. This is where the
majority of artistic “meodeling” cecurs - the
rendering of the forms, textures, and details

that make our subject legible.

Form shadow. The shadow created by the
light rays missing the planes of the form.

Shadow terminator. The in-between point
where the light ends and the shadow begins.

Cast shadow. The shadow created by the
object blocking the light from reaching the
next surface (in this case, the ground).

In a perfect vacuum, such as when we lonk
at the moon, this form shadow would have
no light striking its surface whatsoever,
thus appearing perfectly black. However, we

never see such a perfect black shadow in the

74

natural world, because everything that we
see is itself a light source, and so shadows
are always affecred by the ambient light in
2 scene —well learn more about the nuances
of reflected light later, on page 110

However, this simple separation of shadows

from lights will always be present within

any scene, no matter how subtle. In fact, it
holds massive potential for communicating
with our audience, and many artists choose
o use it as their sole communicative toal in
many mediums (most prominently in ink
work). [t is important to think of the two

worlds of tone and color as separate, and to

maintain that separarion.

Light shape

Form shadow

Shadow terminator

® OO

Cast shadow

18 Shiadows are formed whare
light rays fail to make contact

with the ahject’s planes.




THE SHADOW
CONTOUR

One concept not commonly recognized by
students is that the terminator of a shadow
is actually the shadow's contour from the
perspective of the light source. So for the
example on the pravious page, the shadow

terminator would appear as a circular
contour from the bird's-eye perspective of
the light source (17).

Similarly, the cast shadow is that same
contour projected onto the next surface
as the ohject blocks the light's path. Due to

CHARLIE PICKARD

this, the cast shadow will always be related
to the form shadow by a line that represents
the direction of the light rays. This can often
be an extremely useful way 1o identify or
establish the direction of a light source (18).
We will learn more about how to project cast
shadows later in this chapter, on page 90.

7 The shadow terminator
{blue) is the contour of the
shadow when viewed from the

position of the light scurce (red).

Light from
upper right

18 E:tablishing the shiape of
the cast shadow by projecting
the object’s form and light

rays anto the ground,

75



LIGHT: MATTE

FORM CHANGE
= VALUE CHANGE

When we discuss the modeling of forms
and light shapes in diffuse reflection, there
is an extremely simple principle at work:
Planes, as they turn away from the light
source, will reflect progressively less light
until the shadow begins.

‘We can see the cause of this quite clearly if
we simplify the problem. In lmage 19, we are
following the progression of one plane on its
path away from a light source. The number
of photons striking the plane is simplified
into four groups representing 25%, 50%, 75%,
and 100% light.

As you can see, as the plane turns, it becomes
foreshortened in relation 1o the light source,
With less surface area to strike, the photons
are more thinly spread, and less light is
available to be reflected. This gives us an
important rule for undersranding light on
form: form change = vslue change. A plane
has a lighter value as it turns toward the
light, and a darker value as it turns toward

the shadow

IP-OFF

Most pecple would assume, looking at the
diagram, that the 45 degree (halfway) shift
would see a 50% drop-off in value - but
looking more closely, we can see that this is
not true. [n fact, a 45 degree change in value
only sees a 25% drop-off in value. To reach
a 50% drop-off. we have 1o irn 60 degrees
(two-thirds) down. A 75% drop-off in value
isn't seen until the form shifts to the last
10 degrees, This is because value drop-off is
exponential, becoming greater as it moves
toward shadow, rather than occurring in
equal steps.

19 45 the plane turns
away from the light,
tha fower photons

are able o strike it

We can pair this with the idea of light
gradients discussed on page 26, where we
learned that our vision alse perceives value
differences exponentially,. We perceive an
incredibly strong grouping of values in light,
with very lirtle value shift within the groups,
of which there are four: the light halftone,
halftone, dark halftone, and shadow line
(20). These groups are our main tool for
conscructing believable lighting as we mave
forward. If you're curious, you can replicate
the effect in real life by making folds in a
strip of card and shining a light on it (21).

25% 50% 75% 100%

L ]

Form highlight, 100%
(Direct to light)

Light halftone, 75% (45 degrees)

Halftone, 50% (60 degrees)

Dark halftone, 25% (80 degrees)
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20 sbove the
shadow, we can
eee four valuss

of light; the light
halftone, halftone,
dark halftone,
and shadow line,
which can help
us construct form
when light is

able to strike it.

21 vou can observe
these groupingsin
real life by shining a
fight on folded card.
We would refor to
the exponertial light
value scale discussed
an page 26 of the
Color chapter for

comparison.
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LOCAL COLOR

Another effect that we have to be aware
of whenever we deal with matte surface
shading is the concept of local color, This
is the aspect of an object that most people
think of when they refer tothe “color” of an
object — for example, if someone is holding
a "red” ball, the ball's local color is red. The
local color of an object is its color when
seen in a perfectly balanced white light.

The most perfectly white light that we have
access to i5 the light seen on an overcast day
through white clouds. When people refer 1o
local color, this is often the lighting situation
that they are visualizing. Objects rarely
exhibit their true local color perfecily. As
discussed on page 54. our eyes are extremaly
effactive at correcting for the various
lighting colors that we are confronted with
in daily life, and we must be aware of this
if we want to represent different lighting

effects in our art (22),

Objects have different local colors due o
varying levels of efficiency in absorbing or
reflecting different wavelengths of light,
An object with a perfecily white local color
is the most efficient reflector of light (23),
while an object with a perfectly black local

color is the most efficient absorber (24).

“——

22 |ocal colors are mest clearly demonstrated in overcast lighting, as

shown in Stanhope Forlbes' A Fish Sole on o Cornish Beach (1884-85).

3: ‘When people describe a ball s red or blus, they are referring to the object's lacal cofar

24& 2 white local color efficiently reflects light, with minimal light absorbed. A black local

color is an extrernely ineflicient reflactor of light, with maximal light absorbed



LOCAL VALUE

The local color of an object, as with all
color properties. can be split into the three
dimensions of value, hue, and chroma that
we learned about on page 16, However,
the scenes we depict will rarely consist of
ohjects with only one local color and value.
How can we handle differing local values
and ensure our subjects look believable
and consistent?

When juggling multiple local values in
a single object or image, we can follow a
“halfway 10 black” rule to help maintain
consistent shadows, For example, on a ten
step value scale, if a white sphere's local
value is 0, the shadow value halfway down
the scale would be 5 (25).

As the sphere’s local value moves down the
value scale, the darkest value moves down
with i1, staying halfway herween the lightest
value and black. This works all the way
down the value scale, from pure white 0
the darkest gray, The local value and shadow
of the sphere darken belisvably while the
lighting scenario remains consistent. This
is a great rule of thumb when working
with local color, though when an object is
in a differently lit environment, as we will
explore on page 105, it is no longer entirely
accurate. For now, it serves extremely well

for this initial demonstration.

Local colors may vary from object to object,
or within a single object. However, if we
maintain this simple value relationship
throughout our image, we can represent
all of these changes convincingly without

losing any definition (26).

25 4 valus scale can help you
match objects with different
lecal values to the same
neutral lighting scenario. in
these examples, each shadow
valua is halfway betwesn

the local value and black,

2B This multivalue sphere's
local values are clearly
distinct frerm the ambient
lighting values thanks ta

the scaling trick above,
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CONSTRUCTING
FUNDAMENTAL FORMS

Let's see how we can actually use this newly
acquired knowledge of local value on a
subject. We will first discuss how to apply
basic light and shadow modeling on the
fundamental forms covered on page 66 -
the sphere, cube, cylinder, and cone — and
then expand on how we can transform and
combine rhis lighting into more complex
forms. First, let's examine one idea about
how values interact with our two most
fundamental forms: cube (planar) forms

and sphere (rounded) forms.

Simple planar

27 Or a simple planar object, value shap

Planar (oriented
toward light)

When we observe how values orient
themselves on a planar form, we can see
that while the values of the planes are
determined by our light source, the shape
and orientation of the value changes are
determined largely by the planar object’s
form. On a simple planar object, like a cube,
the results are clean and simple, but an
object such as a planar sphere becomes far

more complex to light (27).

28 If the planar form is orented to the light, the values gradate in grougs up toward the

ight source. The same value relationships are trus on a rounded form, but sm

However, il we angle our planar sphere
toward our light source, organized strips of
simple values appear, all oriented to the light
source (28). Rounded forms can be said to be
oriented in all directions at once, and we can
observe this same effect even on a planar
sphere. This idea can be of huge utility 1o us,
since we can light our rounded subject by
gimply placing one strip of value at a time,

. Camplsx planar (oriented
away from light)

re decided by the planes' orientation to the light, The same is true of a complex shape, simply with more planes.

T




LIGHTING A SPHERE

Using this logic, we can deduce that
constructing a directly lit sphere reguires
placing our four value groups in concentric

CHARLIE PICKARD

rings around the sphere. We can do this understanding of this sphere will inform
using the following steps, We can use this  everything we do moving forward, so try
baslc method to construet a sphere and  constructing some spheres of your own, lit
its lighting from any angle (29a-f). Our  from every angle you can think of! (30)

fh8 g

298 Decide on a light direction, Place an eliiptical loop areund the 29b ©iace another eliipse for the halftone, halfway along the

shadow terminatar, where the light rays strike parallel to the form central axis between the terminator and the top of the sphere.

and the shadow begins. This is usually halfway down the sphers,

and will always be placed at 20 degrees to the light direction.

% L I Tl | s
80 degrees 45 degrees
29¢ place an ellipse for the dark halftone three-quarters of the way down 29d bisce an ellipse for the light halftone a quarter of the way down the
the central axis, halfway between the terminator and the halftone lines. central axis, halfway between the halftone line and the top of the sphere.

29€ Decide your object's local value and assign values to each ellipse 29 soiten the edges between the planar value groups

group. Remember that we are modeling with light now, not miking to achigve the round form of the final sphera.

a palette, so the light scale we use needs to be exponential.

30 Practice
the process by
lighting spheres
from different

angles.
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LIGHTING A CUBE

Our next form, the cube, introduces us to
a new fundamental skill: identifying the
relative angle of a plane to the light source.
This will be required for all subseguent
lighting and so is esgential to master.

31a Draw a cube. You can creste simple perspective by making

surethe parallel edges of your cube converge together,

31¢€ Idantify the centers of aach of the cube's six planes, draw an sxs through

each, and thicken these XYZ axes into cylinders so their orientation is clearer.

Luckily for us, when it comes to a cube or
box, there iz 2 simple construction process
that will give usthese orientationsinrelation
to our form (31a—f). This planar lighting
process, using a dummy sphere to locate
values, helps us maintain a consistent light

direction across an entire collection of cubes
(32). Use it to try lighting a cube from any
anglel This ability to maintain consistent
lighting is a key skill for all realistic artwork

and is 2 worthy one to master.

3b identify the cube's center by drawing a eross from its four

opposing corners and marking where the lines intersect

b

.

31d T- find the planec’ angles in relation to tha light saurce, plot the

light values out on a sphere oriented on the same axes as the cube,

31e Each of the sphere’s axis eviinders will mark a different value, which
oL can simply transfer directly to the cube’s planes. In thic cace, the green

axis falls within the shadow value, and the blue axic marks the halftong.

3 The resulting cube has consistent, corvineing lighting. This
method is a simple eclution to a problem that can be very difficult

inisolation, and can be applied te any pianar surfacel
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32 Thesame
process can be
used to light
planar subjects

from any angle.
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LIGHTING A CYLINDER cylinderand the cone/pyramid. Both of these  one dimension and planar in the other two
Now that we have thoroughly discussed the  forms are fundamentally combinations and ~ (33). The approach to lighting it reguires
two most fundamental forms, let's examine  transformations of the cube and sphere.  is a combination of the two techniques
the secondary fundamental forms: the Our first form, the cylinder, is rounded in  discussed on the previous pages (34a-g).

Planar 33 The cylinder /-_\
combines the planar \"‘—-—-—/

and curved qualities of

the cube and sphere.

e

34a Draw o cylinder, making

sure the ellipses at the ends are
properly aligned ta its central axis. 34b st upalight direction sphere, as
we did with the cube, making sure the

direction of the light is clearly markad

34¢ Establish rmatching XY axes

on the cylinder and sphere. On the 34d Usc the value
P

cylinder's curved plane, we are looking sphete to establish the
for the orientation of the plane closest values of the cylinders
To the light, 25 well as the shadow planes, using the
terminater. In this case, these are located threes axis locations

by the blue and green cylinders. that we can see,

34e \Without the axes, break down the 34f Creat= = light gradient using 344g cofter each value step on the curved
curved plane using the same construction the exponential value range, starting planes to achieve the final rounded form.
we used for the sphere - splitting the from the lightest curved plane, to The pianar surface at the end remains a
lightin half and then into four, achieve the correct drap-off. single value, like the planes of a cube.

84
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LIGHTING A CONE/
PYRAMID

Now let's look at the closely related forms q h ‘ : h

of the pyramid and cone. These forms are m —
—l - 2

simple transformations of the cube and
cylinder respectively. To ereate a pyramid, all
we need to do 1s squeeze the top or bottem

35 pyramids and
plane of a cube into a point; to create a cone,
wedo the same to a cylinder (35).

cones are cylinders
and cubes narrowed
into a point.

The more familiar you get with these
constructions, the more you will understand
all light sources. Again, try to draw as many
cones (36a-d) and pyramids (37a-d) as you
can imagine, and try to light them from
different angles until you feel comfortable

with the method.
- 36a Uraw a cone by starting 36D set up the light direction sphere, 36¢ slice the sphere's light 36d soften the value for each
~with a cylindar and pinching then the plane orientations and area into four segments, as we step to achieve a rounded form.
mcnd inte the center, axis cylinders. Note that on a cone, did for the cylinder, and assign This gradation gets tightsr

these axes won't align with XvyZ, these values to the cone. toward the tip of the cona.

37 Draw a pyramid 37b St up the light sphere and mark the light 37¢ Assign the 37d Erase the construction
sarting with a cube direction as we did before. Mark the center of each sphere's values to the lines for the final randering.
= pinching one end plans to establich its orientation, Like the cone, pyramid's planes.
Ihecenter. these won't align with the regular XYZ axes.
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FORM TRANSFORMATIONS

Moving beyond these specific fundamental
forms and into more complex ones, the
same logic will always apply. However,
it can be helpful to understand a couple
of fundamental transformations we can
apply 1o our basic forms.

CUTTING

Cutting is taking a planar slice out of our
fundamental form (38). We can do this from
any fundamental form, at any angle, and
light the resulting shape using our sphere
value assignment method.

Note that the value of the new plane will not
always be a simple mix of the two values of
the adjacent planes, In this case, the new

plane is more light-facing than either of the
others, so it becomes the brighrest plane.

The reverse effect of a cut can be created by
adding an extra plane inside the angle of two

existing planes, as shown in image 39.

BEVELING

Beveling is the rounding of two planes into
each other. It's just an extension of cutting,
with more steps between the two planes,
which we then soften to create our final
curved form.

Beveling can be done as a broad curve (4£0)
or tighter curve (41), on the outside or inside
of a shape (42).

39 Adding a planar segment between two planes - the reverse effect of 3 cut,

Again, it is important to note that the
values for these in-hetwesn planes will not
always be a straight mix of the two original
planes - they may sometimes house the
brightest planes. This is a good reason not
t zimply blend when we paint from life
or imagination, but to try to establish the
correct values for ourselves.

It is also important to note that every cube
in real life is at least a little bit beveled at
the edges, so these in-between values should
be considered whenever we want to model
believable planar surfaces.
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K0 Applying a gently curved bevel to soften the edge of a cube.

41 Using a more tightly curved bevel on the edge of a cube.

&2 Applying a bevel to the inside angle of two planes.
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EXERCISES FOR
INTUITIVE LIGHTING

At this point in the book, we have gone a
long way in describing the logic that will
be consistently useful to us in lighting any
form. However, whenever we try to really
understand the technical mechanisms
that build up the real world, we can tend
to get mechanical and overly involved in
the science and calculations of lighting our
drawings. This analyrical approach can be
incredibly useful in truly understanding
what we are doing and how to do it in the
most “perfect” way.

However, when we want to work on more
creative projects, this technical perfection
can sometimes serve as a barrier to our work
rather than a help. It's important to develop
an intuitive understanding of how to apply
this technical knowledge in a flexible and
creative way, to forms that are less precise
and perfect.

LIGHTING A PLANAR
DOODLE FORM

Let's explore a few small exercises you
can practice to build this more intuitive
understanding of direct lighting, starting
with & roughly doodled planar form (43a—e).

LIGHTING A ROUNDED
POODLE FORM

The process for lighting a rounded form is
similar to the planar process, taking what
we learned from lighting geometry such as
spheres and cylinders. It just takes a litde
more time 1o plot out the orientation of the
forms (44a-d).

—

—

Nl se?

%38 Draw s doodls. This can be any shape

you want - there are no wrong answers here!

s
)

£3b /dd some planar structure to the deodle. Use 2 bit

of perspective to add planes and depth to your shape.

&3¢ Decide onthe
arientation of your
fight and planes.
Locate the central
orientation of each
plane and draw your

lighting sphere.

&3d Acgign values
from the lighting
sphere to the planes,
alming to properly
communicate each

plane with your values.

43e smaothing
some of the planar
transitions creates
maore rounded forms,
adding varlety 1o the
object. But what if
an object is entirely
rounded? We'll

explare that next
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&8B2 Craw a doodle. Again, it can be any shape, &4b Add some rounded structure to the doodie, using eross-
but try to use only rounded contours this time. sections to add depth. Deciding on your light direction at the same

E = = = : time can be helpful for aligning your crass-sections with the light

&&KC Ascign the shadow, light, and three halftones from ~ S

your lighting sphere to the doodle form, Here you can see #%4&d Round out the forms by softening the adges between the value groups.

Bow I've marked the planes directly facing the light Make sure all of these groups are gradated clearly from shadow to light

Planar base

&8 Try csimplifying a familiar subject into a planar ferm and lighting it from different angles.

WARYING LIGHTING orientations, such as this planar head. Once ~ You can experiment with varying the light
ON ONE SUBJECT you have that drawing, you can relight the  direction and even the local color. Try to
Another great exercise is to take a known  reference from any angle you like, using the  find as many different lighting scenarios as

Sorm and isclate the planes and their various  basic logic that we have discussed. possible and have fun with it! (45)
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CAST SHADOW
CONSTRUCTION

So far in our discussion of light, we have
been working with a very simplified
scenario, free of environmental elements.
Of course, this is never the case in life -any
representation that aims 1o be realistic has
1o consider the environment. The first way
we can approach this is by exploring the
construction of cast shadows.

‘pl® 1
0V

As discussed on page 74, cast shadows are
the hard-edged shadows created by an
object blocking the light. They work by the
simple logic that light will always move in
straight lines, casting shadows with highly
predictable shapes,

&%8a Craw tha form that will cast
the shadew (in this case, a simple
cube). Decide the direction of the
light red) and indicate where

it pasees around the form.

&46¢ Connect the

Imersecting points to create

the rast shadow shapa.

&6b Normalize the light direction onto the
ground plane (blue) using the procedure
on the cpposite page. Note the points

where these lines Intersect |purple}

“d Erase the construction

linas rfor the final cast shadow,

The first thing we need to learn to construct
a cast shadow is how to project it onto a
flat ground plane. This is the simplest form
of cast shadow we can construct, using the
following process (46a—d).

This

remain true in directional light, and reverse-

simple construction will always
engineering it 1s often the easiest and most
reliable way to identify the light direction in
a real-life reference. If you are ever confused
when working from life or a phota reference,
refer to the relationship between similar
points, from the form shadew terminator
to the cast shadow, to work out a reliable,
consistent direction (47).

When dealing with more complex shapes,
we may not have such a direct path to the
ground plane to find our intersecting lines.
However, there is a simple solution thar
will work in most scenarios. Simply project
a vertical line straight down to the ground
plane — imagine it as a piece of scaffolding
holding up the points of the shape (48).

Once we have oriented our points to the
ground plane, projecting the cast shadow
runs along the same lines as in our last
example. Simply project the light's path
along the ground plane and place points

where the lines meet. These points define the

shape of the cast shadow:

&7 Regardiess of the form, you can
uss the same princlples to identify the

light direction and cast shadow shape

&B \With some minar
tweaks, the method
works for objects
that are not touching

the ground plane



NORMALIZING

METHOD

‘We can generally imagine where the light
source is coming from in ourscene, butitcan
be harder to translate this from the airto the
ground plane. Having a clear methad for this
is invaluable for working out how the light
will hit the ground or other surfaces in a
scene. Let's quickly cover how to *normalize”
the light direction to the ground plane, so we
can cast accurate shadows (49a-f).

£9b =05 go with this angle. However,
this flat arrow lacks a third dimension.
We can see the light is shining from left
to right, but we daon't know whether it's
gcing toward of away from us in space, In

order to add a third dimension, we naad

&9d Expanding the arrow to a three-dimansional
cylinder helps show our chosan light direction.
However, it's still just floating in space. In order o place
atcurate shadow shapes on the ground, we need to

find this direction on the ground plane as well

CHARLIE PICKARD

493 Choose a

light direction.

Any angle will da?

#9¢ _acyiinder. This is the sasiest way to add
dimension and direction ta our arrow. Bemeasmber, the
wider we make the elliptical end of the cylinder, the

more the eylinder [our ight source) faces toward us.

49e The ellipse is our friend for finding angles and placing shapes in

perspective, as we will learn In mora depth on page 133, By placing an ellipse
on the ground, seamented like a clock face, we ean match our floating eylinder
toit and determine the direction of our light source aleng the ground plane.

The narrower the angle, the closer the cylinder is 1o a perfect horizomal.

49 The ground plane direction can now be matched
with our light source, making it clear at what angle tha
light hits the ground. We now have a full understanding
of our light direction and can use this information

to light as many forms In the scene as we (ike.
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COMPLEX CAST
SHADOWS

So far we have been studying cast shadows
on 4 basic flat plane, but forms will rarely
be that simple! Objects in more fleshed-
out scenes will cast shadows on all sorts of
elevated planes, and even onto each other.

In order to tackle these more complex
problems, we must learn to expand our
ground plane's line of directon into a
cross-section of the form. This is quite
straightforward when looking at two simple
forms, with one casting shadow across the

51 7he same process can be used to

cast a shadow over multiple objects.

(blue} and light direction (red)

to find where they meat

BD¢ Use the cross-section as a guide for
placing first shape's cast shadow along

the ground and over the second form.

ground onto another, as demonstrated
below (50a—d). The same methnd can he used
10 cast a shadow across multiple objects (51).

However, a complication arises when a
complex form cast shadows onro irself. This
can largely be solved through our normal
procedures, but sometimes presents us with
a new problem, as shown in the bridge form
in images 52a-f An object can potenrially
cast a shadow onto another shadow.

The challenge here is that it's not obvious
where the form would stop casting a shadow

50a Project the ground plane

on itself and start casting a shadow onto the
ground plane. In order to find this point, we
can draw through the form and cast both of
the shadows as they would sit on the ground
plane, Once we have the two cast shadows
mapped out, we can observe where they
overlap {marked in red in 52d),

‘We can then reverse-engineer the direction
of the light back onto our original form — in
this case, the wall - thus giving us all the
points required to accurately draw our full
cast shadow.

50b use those lines and points

1o make 8 cross-section (green)

through tha secand form

50d e resulting shadow cast

by one form onto another.
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52a How can we project the cast shadow

of the bridge section of this ehapa?

52b /s we learned on page 90, scafiold the floating

section down to the ground plane and project lis

shadow shape according to the fight direction.

52c nNote the area where the projscted cast

shadows of the two shapes would overlap.

52d Reverse-engineer the light direction back onte the original
form — in this case, the wall part of the shape — by drawing

back aleng the light direction until you reach the surface,

52e From these new points, cennect

the cast shadow of the bridge shape

B2f The resulting full cast shadow
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SOFTNESS OF LIGHT

So far we have been purely dealing
with point light sources and parallel
light directions. The results of these are
generally referred to as “hard” light,
due to the simple direction of the path of
these kinds of light sources, where we can
generally observe strong light shapes and
dark shadow shapes.

While this type of rather stark lighting is
incredibly useful to us for an initial study
of modeling, it's extremely rare in nature
and would hardly ever be seen in its purest
form (53). Instead, most light sources we
encounter have a width and thickness that
influence the character of the light and how
it affects form.

53 4 single point light source (hard liaht) is useful for study but rarely found in real fifs.

54 Twosingls point fight sources (hard lights added together) create a perumbra.

In order to understand how this variation
affects our modeling, lets double our
point light sources (54). As we can see, this
functions along the same rules that we have
discussed so far: The form appears brightest
where it faces the light most, and gradually
darkens as it turns away to shadow. The only

change is that each of our value groups adds




together. If we assume the light given off by
our object can't go over 100% brightness,
“we will see a larger light value group and
_an additive combination of the other value

groups.

‘We can also see the secondary light striking
the opposing light's cast shadow, creating
a new effect called the “penumbra.” The
penumbra’s size will increase with relative
distance, both from the light source and
from the plane the shadow is cast upon (55).

If we connect the two light sources into one
continuous light, like an indoor strip light,
we can observe our first “soft” light source
(56). We can think of a continuous light
source as an infinite series of point light
sources. Its effect on our form is a softened
version of our double light-source serup,
softened in the dimension we have widened.
This leads us to our next important idea
about light: As the width of the light source
increases, so does the softness of the light.

If we widen this light source in the third
dimension, as if it's an LED panel or a
window, this softening effect expands all
over our form and cast shadow (57). Many
photographers achieve this effect through
the use of a softbox or reflector. Since every
light source will have some width, we must
M& consider this level of softness and
‘how it's directly proportional to the width of
the light source.

1f we expand the light source infinitely in
every direction, we can see it softened to
 its most extreme degree (58). The closest we
‘have 1o this in the natural world is the light
coming from the sky. In this case, all sense of
a shadow shape and usual value groups are
lost. The only value change we can seeis a
ynaml darkening as the form maoves away
' &am the light source. This extreme form of
 soft light is generally referred to as ambient
~ or environmental light, which we'l explore
on the next page.

CHARLIE PICKARD

\l./ ~ ] Fd 55 The size of the periumbra
e it @ o depends on the objsct's
F IS v o b
Two hght distance, both from the light
sources

sources and from the plane

the shadows are cast on.

Large distance from
- floor = large penumbra
- 7 -
Small distance )
from floor = small - /

penumbra

56 Lengthening the lignt softans its effects 57 expanding the light source In another

i the dimension we have widened. dimeansion softens ts effects onthe

form and shadows even further,

| 58 cxpanding the
light soures infinitely
in all directions

e creates the softest

effect, llke the
ambient natural

light from the sky.
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AMBIENT LIGHT
AND OCCLUSION

Ambient light is an essential type of light
to understand, and we need to consider it
separately from the direct light sources in
any given scene. Everything that we see
must be considered as a light source in
itself - every martte surface projects light
out in every direction and the ambient
light in a scene can be thought of as an
accumulation of this light. It is present in
every environment and is the reason that
not every shadow is completely black.

Due to this, the environmental ambient
light is the primary driver behind all of the
modeling and colors within the shadows of
any subject. Since this light will be striking
our forms from every direction equally,
we cannot rely on our ald principle of the
lightest form being the one that faces the
light most. If we can't use this logic to model
our planes, how can we conceptualize
modeling them? The answer lies in how the
cbjects cast shadows upon themselves. As
objects come closer and closer together, they
eventually reach a point where no light can
strike the surface from any direction. This
leads us to another rule: As objects get closer
together, the ambient light they present will
decrease, showing a darker value.

This is called "ambient occlusion,” an effect
that is always occurring whenever a shadow
is not pure black Ir's an extremsly subtle
effect that is drowned out in direct light. It is
the result of very soft light, so the darkening
should also be represented as a very soft
effect (59). Many artists create images
isolating this effect, especially in 30,

of depth can be
through

A great amount

communicated  purely thess
‘ambient occlusion passes.” Seme digital
painters apply ambient occlusion using a

Multiply layer over the local colors of an

59 Ambient ceclusion is & darkening that occurs as forms get closer tegether.

Combining them with direct lighting adds more depth to the forms,

image. When an image requires modeling
in the shadows, ambient occlusion must be
relied upon purely for the representation of

form, as shown in image 60. Note how softly
the forms of the back have been modeled,
while mainraining a reallstic sense of form.




B0 Ambient occlusion at work in a life study,

60 LCharlle Pickard
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97




LIGHT: MATTE

NATURAL VERSUS
LOCAL LIGHT

In all our examples up to this point, we have
been making one key assumption: that all
of our light rays are traveling parallel to
each other. This is a useful simplification
that helps us understand the theory behind
what we observe in nature, However, in
practice this is commonly not the case, and
most of the light sources that we observe in
daily life are point light sources: lights that
originate from one point and project out in
all directions.

All light sources must start somewhere.
All the artificial light sources that we deal
with on a daily basis work by this principle.
Even the sun does, but it exists at such
an incredible distance from us that any
difference in the angle of the light rays,
by the time they reach us, is negligible for
our purposes. Therefore, the only common
example of parallel light rays that we can
observe is the natural light from the sun (61).

STRATEGIES FOR
LOCAL L]
As we are extremely unlikely to encounter

g g v
‘sl

parallel light rays in most other situations,
we can make a broad separation between
“natural” and “local” light sources (62).
Luckily, all of the logic that we have already
studied still holds true, with just a few small
adjusrments to account for the limitations of
local light.

The first of these adjustments is that, for our
local light sources, itis important toplace the
light source within our scene. Once we have
a light source placed, we can use it to project
cast shadows consistently in relationship to
the light, as we can see in image 63 and as we
learned on page 90.

This adjusument also applies 1o the cross-
sections we used for plotting more difficult

Natural light source

61 Paralle! light rays cast by the huge natural light source of the sun
s 9

Local light source

62 with local light, the rays spread out from a point source.
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cast shadows. We can no longer assume that : '
2 shadow will cover exactly half of a sphere’s Local light source \ /
R

form - instead, the shadow coverage depends . e
on the proximity of the light (64). / \
Since the angles will now also wvary 63 Projoctad

considerably depending on a plane's position cross-sections

in our scene, it becomes more complex to spreading out fram

calculate our values. We can still reliably use the light source

a sphere as a way 1o calculate these values,
as it's still the simplest form for us to light.
However, it's now important to place a few
spheres around the scene at key points, so
we can use them to find our initial planar
values and ensure we get those right (65).

64& The closer the light source
Is 1o the object, the larger the

formi shadow it creates.

Lines only | Adding values

85 Try lighting more complex planar subjects er ervironments

using the value-mapping technigues we've covered so far.
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LIGHT FALLOFF

Once we begin to consider local light
sources, we must grapple with the idea of
light falloff. Like the drop-off introduced
on page 26, thisis the idea that there will be
an observed loss of brightness as forms and
planes recede from a local light source.

This is most clearly seen when we compare

two cubes (66). The first has been lit by a
natural light source from a window and the

Natural light

second by a local light source. The locally lit
cube shows a pronounced loss of light over a
single plane, while the naturally lit cube has
no such shift.

This is because the angle between each
plane and the local light source becomes
shallower, causing a plane to lose value as
it moves away from the light. Therefore,
there is always this loss (falloff) of light with

Parallel light rays hit
all angles on a plane

equally

Local light

local light sources. Values will always move
from dark to light toward the direction of
our light source, on every plane in an image,
1f we apply these gradations to our planar
rendering (67), we can see just how much
this adds to the believability of our scene.

When representing local light falloff in cur
artwork, we can use the darker values of
adjacent planes ag a hard limit on how dark

66 Farallel light rays
exhibit negligible light
falloff, while local light

rays expand froma
point and show strong
fallofi farther away

from the source.

Planes
exhibit
minimal or
no lighting
falloff

A is steeper than B,
so plane darkens
farther away from

light source

100



we can gradate our current plane. Different
planes would never have the exact same
darkening of values! When creating these
grad

that you don't go too dark and make the

ients, you must pay careful anention

plane appear curved (67).

This steepening of the lipht's angle is nor

the only cause for this loss of light. Light

sources simply diminish in intensity as
we move farther away from them. due to

the light rays spreading out as they move

away from their source. This loss of light is
exponential, obeying something called the
“inverse square law." This law states that as
the distance increaseg, the light decreases
by the square of the distance. Basically, if
our distance from a light source doubles, the
intensity of the light diminishes by four. We
don't need to calculate these value changes
exactly, but it is helpful for us to remember

that they are exponential in nature.

The amount of light lost in this way is
dependent both on the intensity of the light
source and the relative distances appearing
in the scene, This is an effect that can be
manipulated for artistic purposes, and can
be an extremely useful tool for creating

atmosphere (68).

Without gradients

With gradients

67 Adding gradients to planar surfaces creates s more believable feeling of light falloff,

68 Light falioff can be used to create atmospheric lighting effects in your images.

10
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COLOR MODELING
AND COLORED LIGHT

Ar this point we have extensively discussed
what happens to values in matte surface
shading. But what happens to the two
other color dimensions, hue and chroma?
There can be a lot of confusion here, but the
principles are simple.

Let's initally take the case of a whire light
source. As we learned on page 32, when white
light enters an object, some wavelengths
are absorbed and others are expelled, The
proportion of the different wavelengths
absorbed or reflected will decide the color
that the object appears to be. The purer
the wavelength, the more chromatic the
observed color (69).

The proportion of the wavelengths absorbed
remains consistent regardless of the amount
of light that enters the material, so the
object’s hue remains constant in simple
matte surface shading in white light We can
think of the object’s hue as a colored light
dimming thronghout the form.

As covered on page 41, lights follow a
saturation path down to absalute black

On this path, chroma simply diminishes in
proportion to value. So, our general rule to
follow when painting matte surfaces will be:
Planes are mast chromatic as the form faces
the light, and lose chroma as they approach
shadow (70-71).

maedia,

extremely eagy

In digital this relationship is

to maintain, as most
programs have Saturation sliders. However,
when working traditionally, this is often the
maost important relationship to learn how
to maintain within an image. It can be an

excellent place to start your studies.

SEPARATING MATTE
AND SPECULAR INFO
Students are often initially confused by the
above relationship, as it's often not what
we observe in nature. Az we'll discuss later,
no object is purely matte in the real world,
and mest will display a significant amount
of specular reflectivity. This sits on top of the
simple matte surface modeling and follows
different rules. Students will often observe
these reflections and, not thinking of them
as separate, will paint chromatic halftones

with the [east chroma at the brightest point.
This is something to be avoided (72).

If you turn the next page to image 73, you
can see I have used polarizing filters to
isolate these two separate forms of shading
30 we can ohserve this effectin action.

When the matte shading is isolated, you
can see the clearly diminishing chroma on
the areas that go into shadow. When the
specular shading is isolated, you can zee that
it's a separate lighting effect influencing its
own area. These bright areas are where the
modeling deviates from the martte saturation
paths in the original photograph.

While humanmade objects generally have
clear separations between local colors,
organic objects will change more gradually,
as we can see in the apple in image 74. If we
want 1o represent these ohjects well, we need
to understand what the various different

local colors are in isolation,

|solated wave

Varied waves

(High chroma)

(Low chroma)

B9 Highhy chromatic colors, like the intanse red on the left, are the result of purer, strongly isolated wavelengths.
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White light enters object

70 Here the light enters the surface at a direct angle

and is reflected evenly. However, that won't be the case
when dealing with a form that has any kind of complexity,
What happens to the local color in such a case?

Red is
reflected

White light enters object

Less light (darker
red) is reflected

TN Though the ratio of reflectad wavelengths
stays the same, less light is reflected when the
surface is at a different angle. This causes its

color to darken alang Its saturation path.

or

iorrect color -

modeling modeling
VYalue Chroma

increases but increases

chroma is lost alongside value
Chalky, Brightest

washed-out point is most

chromatic

bright areas

¥R Samples of correct and incorrect color modeling.
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Original photograph

ular shading isolated

73 it'seasier tosee the clearly diminishing chroma of the ohjects' local color when the spacular shading is filtered cut.

With light
and shadow

Local
colors only

P4 The local eolors of an arganic object are much more nuanced, but can still be issisted in the same way.

104

Image 74 2pplés [1op Lo bottom) & llletus and grey (via Adobe Stack)




Hue and chroma are easy to see under white
light sources, but we'll rarely have perfectly
balanced light The most perfect white light
comes from namral sources, and even then,

only during certain weather conditions and

Energy
intensity

O

Visible light

Energy
intensity

Visible light

Energy
intensity

Visible light

Energy
intensity

Visible light

s Only colors with content matching the light source color are refiected. All the other colors appear black.

times of day. Colored light presents new
effects on both the observed chroma and hue
of local colors. Below are each of the primary
and secondary local colors under white, red,
green, and blue LED light sources (75). We
can see that the environment's saturation

and hue remain constant — just with only

one hue and saturation depicted. Under
each colored light, the other two primaries
are unable to reflect any light, appearing as
a perfectly black local color. This leads us o
our first rule of colored light: The local color
of an object will mix subtractively with the

color of a colored light source.

Red light (only colors with red content reflect the light)

Green light (only colors with green content reflect the light)

Blue light (only colors with blue content reflect the light)
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SECONDARY-C(
LICHT SOURCEES
If we add another simple wavelength to our

light, we can learn some useful new facts.
We can see that even though there are only
two wavelengths present in the light, we
can observe a third color (76). This shows us

Energy
intensity

O

Visible light

Energy
intensity

@
@ )

Visible light

Energy
intensity

@
L]

Visible light

Energy
intensity
O

Visible light

that we don't need to have every wavelength
present in our light in order to perceive
different colors, This leads us to a second
useful rule that can simplify how we think
about colored light: We anly need 1o worry
about the RGE proportion of our light, The

other colors will resolve in our eve.

Cyan light (only colors with blue and green content reflect the light)

Magenta light (only colors with blue and red content reflect the light)

Yellow light {bnly'cd_ldrs‘ with areen andred content reflect the light)

T8 Adding a second wavelength of color allows us to perceive 3 much wider ranga of local calars
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WARM AND

COOL LIGHTS

Now we maove into more halanced light
sources, the type that we will most often
deal with in everyday life. Here, different
color temperatures are generally labeled
according to the heat (in kelvin) that an
incandescent light source would need to
reach in arder to produce that color. We will
explore light source temperatures further
on page 116, but for now, we can split these
broadly into warm and cool lights (77a—c).

These light sources create less extreme
wersions of the one- or two-caolor light effects
we observed previously, In cool light, the

Visible light

CHARLIE PICKARD

cold colors that are usually less chromatic
become more chromatic, while warm colors
appear darker and less chromatic. The
reverse effect is true for warm light.

Green can be seen as our neutral color
berween the warm and cool colors here, It
is interesting to note that these light sources
will shift from warm to cool, as in the color
spectrum, but will skip green light. Thisisan
inherent property of blackbody radiation-a
thermal radiation given off by heat-emitring
objects — so green-tinted lights are extremely
rare and are something we won't often
observe in the real warld. We will revisit the
concept of blackbody radiators on page 118.

] B Undar 2 balancad white light source, all the local colors are expressed equally

Visible light

A8 solors are expressad, but cool colors have jower chroma while warm colors have higher chroma,
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AMBIENT SHADOWS

Now that we have been introduced to the
concept of ambient light, we need to learn
about its effect on the presented values of
our shadows. Many of the examples in this
book so far have followed the “50% to black”
rule shown on page 79, where the ambient
lightis white and the relative shadow value
is a medium gray, halfway down the scale
to black. This is a great generic rule to start
with for white ambient light, but the way
shadows worlk is somewhat more complex.

The most important thing to know is
that the value of a shadow is not really a
property of the ohject {tself In fact, shsent of
atmospheric light, there would be no value
ta the shadows of any local-colored object.
They would all be black! Shadows only gain
value and become visible 1o us as a result
of ambient light. They are a negotiation
between the ambient light and the local
color of the object.

Since light sources will always lose light
when they strike objects, the shadow will
always be darker than the ambienr light
Some photographers break this rule with
external light sources, but in general this
will be true. So whenever we design any
scene, we should first consider the average
value of our scene, as it indicates to us the

general leve| of ambient light.

The "50% to hlack™ rule is a good one to
use when dealing with a white, high-value
background. We also know from the moon
that an absolute black background leads o
absolute black shadows. We ran treat each
level of ambience as being between these
two extremes, So, if a white background has
shadows 50% of the way 1o black. 4 50% mid-
gray background will have shadows 75% of
the way to black, and a black background
will have shadows 100% of the way to
black (78), In this way, we can work out a
ratio between our lighrs and shadows. As

long as we maintain this level of shadow
within all the objects in our scene, we can
paint any colored object believably in any

environment (79).

Keep in mind that this rule will not he
ahsolute and there are many external factors
that can potentially break it Cameras
can expose the shadows to any value they

like and artists will often make ereative

0% ambient light,
100% to black

75% ambient light,
67% to black

50% ambient light,
75% to black

75% ambient light,
67% to black

100% ambient light,
50% to black

O

78 Following a consistent ratio of light to
shadow will nelp you maintain believable

lighting and shadow in your scene.

adjustments for different expressive effects.
What will always remain true, however,
is the overall relationship. Rules like these
can only ever serve us as a starting point,
but the relationship of the shadows 10 the
background must be consistent throughout
an image. If we pay careful attention to
our various shadows' relationships with
black, we can create and maintain a strong

believability in our images.




High-value background

Low-value background

b . = mzintaining a consistent proportion of ight to shadow, you can paint any color of object on a background of any value
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REFLECTED LIGHT

One final effect 1o explore in our discussion
of matte surface shading is the effect of
reflected light (also known as bounce light).
This is what we call light that is reflected off
the surrounding environment and bounces
back onto our form. This light is thought of
separately from the general ambient light,
as it behaves in a much maore direct way.

The most important fact to remember about
reflected light is that, by its nature, it is only
secondhand light. Even if the reflected light
is bouncing off a surface with the brightest
possible local color, it can never reach the
brightness of the primary light source.
While a main light source is often so bright
it's difficult to look at directly, no surface
will generally reach that level of brightness.

When we think of direct light, we must
remember that it is a Jocal light source,
As discussed on page 101, this means that
it's subject to the “inverse square law” and
will drop off exponentially As these are
extremely weak light saurces compared to
natural sunlight, their effects will fall off
into general ambience very quickly; So, like
our previously discussed ambient occlusion,
we car think of reflected light in terms of its
relative closeness to our forms. It will only
be strongly observable when our form is

close ro the ligh t-reflecting surface (80).

While reflected light can be an extremely
effective and beautiful way to communicate
form in the shadows of our work, it is
Important to not overstate its effect. Due
to the simultaneous contrasts shown on
page 104, reflected light is one of the most

common causes of trouble in students work

-ight — a

1t is often depicted as impossibly
common error that destroys unified vale
groups and wreaks havoe on light effects,
Remember that reflacted light is subtle and
must always remain within the limits of the

shadow value group.

In image 81 you can see how much
confusion is created and atmosphere is lost
when the reflected lights are too bright —
they are brighter than the shadow group,
and even brighter than the light areas. One
way to avoid this problem is by starting the
image in a higher key, with slightly brighter

shadows than we intend to end with

Distant reflected
light source = weak
cted ligh

and then gradually deepening the values
around the reflected light instead of adding
brightmess to achieve the effect (82). As
this method is simply adding darkness, it's
mmpossible for the reflected light values to
exit the values of the shadow group. It is an

extremely effective and practical approach,

commaonly used by painters

B0 petioctad light is most visible when the reflecting surface is near the Larget cbject

Incorrect lighting

Reflected light
is too bright

Correct lighting

Reflected light
is kept subtle

81 When the raflected lights are too bright, they could be mistaken for main lights, creating

confusing values. When they are kept subtle, the value groups stay separate and balievahle




Starting low-contrast

CHARLIE PICKARD

Finishing high-contrast

B2 Try starting with brighter shadows and darkening them to the desired level, rather than adding light back in.

m
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THE COLOR OF SHADOWS

Now that we have discussed how color
operates in matte surface shading, we can
explore the colors of shadows and what
causes them. One commonly held idea
among artists is that “warm light = cool
shadows, cool light = warm shadows.”
This idea is useful for certain subjects and
designs, but it's not entirely accurate to
how shadows actually worlc.

In image 83, vou can see the same object
lit by the same warm light source in three
different environments, including one blue
(cool) and one orange (warm). The shadows’
color changes entirely with the color of the
environment, The blue example follows the
“warm light = cool shadows” rule, but the
orange example flips this entirely, with a

warm light and even warmer shadows.

Since this *warm = cool” rule is often not
going 1o work for us, we need a more
accurate guide to work with, As we have
already discussed, shadows are defined by
not being struck by the direct light source,
and will only be lit by the environmental
ambient light. So, our new general rule will
be: The color of the shadow will be the color

of the environment’s ambilent light,

The "warm light = cool shadows™ formula
seems to have risen from painters who
primarily painted outdoors, and as a rule
for landscapes it works very well. Outdoor
shadows often appear extremely blue
against the warm light of the sun, but it's
important to understand the real reason
behind this: The blue sky emits a strong,
chromatic blue ambient light that will
always be felt on the environment's upward-
facing planes. We can see rthis in image 84,
where the blue light of the sly and reflectad
green light of the grass are clearly visible on
the upward- and downward-facing planes of

a white ball.

Warm light = cool
shadows

Warm light =
cool shadows
(obeys rule)

Warm light
= warmer
shadows

(breaks rule)

83 The color of the environment decides the color of the shadows

Shadows take on
the ambient
environment color




So, the shadow will always be a result of
multiple light sources of varying brightness
and chromatic intensity, As a rasult, shadows
are often the most varied, colorful areas of a
seene and can provide us with tremendous
epportunities for color.

We can see this effect in action in this
wonderful painting by Joaguin Sorolla (85).
Note that all of the planes facing up roward
the blue sky carry cool colors. All of the
planes facing more toward the ground carry
warmer colors as a result of the warmer
loeal colors of the ground plane.

Now we have a general method for working
out our shadow colors: Start with the
average ambient color of the scene and
then visualize yourself looking out from the
viewpoint of the shadow plane. What would
you see? A blue sky? Sunlit grass? The colors
you can “see” from this perspective will be
the main colors atfecting the shadow plane.

CHARLIE PICKARD

Shadow is blue when
facing blue sky

4 Shadow'is green Wwhen
facing.green grass

A

B4 shadows take on the ambisnt color of the surface they are facing.

. Planes facing down to warm ground
O Planes facing up to cool blue sky

O Sunlight direction

a5 i Joaguin Sorolla's Surtigor (1899) the
downward planes take on the warm color
bounced up from the ground, while upward

planes take on the coolness of the sky.

W¥regs B4 photo £ LIGHTFIELD STUDIOS (vis Adobe Stock ns
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GLOBAL ILLUMINATION

This idea of considering every surface in
the scene as its own light source, emitting
light of irs own local color, is called “global
illumination” in 3D programs. This concept
can add a huge amount of realism to the
SCene, as you can see in image 86,

Without global
illumination

With global
illuminati

This effect is generally weak in intensity,
because, as we spoke about previously, all of
this reflected light is serondhand by nature
and so can never compete with the intensity
of the primary light source. Due to this, the
effect will primarily be noticeable in the

86 Comparing = seene before and after taking global illumination into account.

14

shadows, but it's always at play in all parts of
the scene o some degree, and should always
be considered when we paint. Paying close
attention to glebal illumination can make

our artwork feel full of light.
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ILLUMINATING

OUR SHADOWS

1% s also important for us to consider how
these colored lights will interact in our
shadows. Many people think of the light rays
striking a surface and “picking up” the color
ok that surface, then carrying that color into
#he shadow. While this idea will generally
waork, it is important to recognize that these
Bounced colors will mix in a fundamenrally
subtractive way. Light is most complete as
. white, and with each material interacrion,

Cool white skylight comes in

Warm gray surface absorbs
more cool light than warm

Warm gray surface absorbs
more cool light than warm

Warm white light comes in

BT inichn Singer
Sargent's Cliffs ot Delr ef
Bahri, Egypt (1890-91),
cool ambient light from
the sky creates enol
shadows on the warm
gray ground, while
warnT white sunlight
bounces off the ground

and warms the cliffside.

Resulting warm light is reflected
onto warm gray again

more and more calors will be absorbed out
of this complete white. As we learned on
page 105, the more chromatic the color that
we see, the more isolated the wavelength of
the light. This subtractive nature affects how
the resulting colors mix.

Notably, low-chroma colors reflacting into
similar-hued, low-chroms shadows will
intensify in chroma significantly. This is
because, throughout both interactions, the

light's colder colors are edited out of the

light, as you can see in image 87, Since we
get twice as much editing out of the colder
colors, we get twice as much chroma in the
warmer colors.

However, if 4 cold enlor is reflected onto a
warm surface, the shadow color will darken
significantly. This is because while the same
amount of cool light is being absorbed, there
is less red light to be reflected, resulting in a
darker color,
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LIGHT SOURCE
TEMPERATURE

One challenge in understanding how light
sources work, both when we buy lighting
equipmentandcreate paintings, isknowing
how the concept of color temperature
relates to light sources. Luckily for us, most
light sources are not too complex in color,
existing on a predictable spectrum of warm
reds to cool blues, with balanced whites in
the middle. These light temperatures are

measured in kelvin,

Kelvin measurements are represented by
the letter K, with low values indicating
warmer orange colors and high values being
the colder blue colors. On this spectrum,
candlelight falls below 2,000 K, daylight is
around 5,000-6,000 K, and blue skylight is
10,000 K or higher (88).

You may be surprised that this measurement

sounds counterintuitive - that as the
temperature of the light source goes up, the
colors appear cooler and bluer. This can
sometimes be confusing, but the easiest

way to remember it is to look at a flame -a

oS

light source that conforms to this sc

low-temperature flame such as a candle has
colors in the low, orange range, and as the

remperature rises, such as to a gas stove's

more powerful flame, it moves into the
range (89).

The rypes of lights that conform to this set
of colors are called “hlackbody radiators™ -
types of object that emit light when heated
— and are the most common types of light
source that we will see in both natural and

artificial light.

In image 90, we can see this progression
of color mapped onto the full gamut of
visible color. If we compare the full extent
of the spectrum (the blue line, measured

in nanometers) to the color temperature

1,000 K

88 A you may

ave cean on light bulbs in real

5,000 K

| I
10,000 K

ife, the color temperature of

a light is measurad in kelvin. The lower the kelvin value, the warmer the color.

Low heat flame (warm color)

B9 2 low-heat candle

spectrum (the red line, measured in kelvin),

we can see that the latter peals in the central
instead of the chromaric

white greens.

Hence we wouldn't typically see a hot flame
YP y

glowing green!

Wa can learn some interesting fa by

comparing these We can

twao spectrums.

he same

see that they broadly follow i

direction from warmer oranges to cooler

rences, The

blues, but with two key

first difference is that there are no green

High heat flame (cool color)

yme has a warm orange color, while a high-heat gas flame hasa cool blue color.

or violet colors — violet is simply omitted,

ed white,

while green is replaced by a balar
as mentioned. The second is that the colors
gradually lose chroma as they move toward
this central white.

These omissions are extremely useful to
us, as they mean we donT generally need
to worry about green or violet lights when
dealing with most natural or everyday light
OUr CONCerns to
al

sources, We -.:a'.l:i_'up'_-_\- 1ima

cool i

warm or sht sources, save for spe
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© rullcolor spectrum m—aﬂ

500 nm

400 nm

circumstances, such as artificial colored
bulbs. However, this does leawve us with
questions. Why does this happen? What
turns the green into white? Why do we not
see violet lights?

In order to explain this, we will need to
know a little about the physics of what is
happening. Primarily, the new idea that
we must now remember is that all light iz
actually radiation. As you may remember
from page 48, the section of radiation that
we can actually see is an extremely narrow
band of the full range of wavelengths. There
are many other wavelengths of radiation,
such as ultraviolet and infrared light,
which are below and above the range of
nanometers (nm) our eyes can see (91).

¥mage 91 © Peter Hermes Furian (via Adobe Stock)

. Color temperature spectrum

550 nm

e ——

90 Though the two spectrums follow a similar

curve, the kelvin colors peak in the white

650 nm central zone, omitting green and violet,

Ultraviolet

X-rays Infrared Radio waves

400 mim 5|.llnm GO0 nm 700 nm

91 Only a small segment of the electromagnatic spectrum is visible to us as color,
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BLACKBODY RADIATORS

Let's look a little deeper into “blackbody
radiators,” the proper erm for rhese
commonplace light sources. Most light
sources are actually emitting radiation all
across this spectrum, to varying degrees,
in fairly predictable ways. We can see how
this general distribution occurs below in
image 92.

We don't need t know exactly how this
occurs, but having more context is useful
to remind us of the full electromagnetic
spectrum beyond just the visible light that
we see. As you may remember [Tom page 48
of the Color chapter, when we are dealing

with light sources, they are rarely emitting
just one wavelength but will always be
emitting some level of every color. We can
also see thart as the energy of the light source
increases (high kelvin, getting colder in
color) thepeak of this curve moves to the left,
toward blue. In order to see why this causas
the color temperature of light sources, let's
follow this curve up through the energy
levels just in the visible spectrum.

First, let's look at a low-energy light source
(93). This might be an old halogen-style bulb
ora weak fire. We can see immediately, just
from the sloping shape, that there is a huge

© cool light 10,000 K)
(O white light (5,000 K)

@ wam iight (1,000 K)

imbalance of colors toward the warmer
end of the spectrum, resulting in a strongly
warm, orange light source color,

Now let’s observe the light source moving to
amedium energy, peaking more in the green
(94). We can see that while it's certainly
peaking in green, there is a fair balance of
all the various colors available in the light
We know that light mixes additively, and
when an equal amount of lights mix, we see
white — this is why we perceive this “green”
peaking light as white instead. This is also
the balance of light emitted by the sun, so
our eyes are adapted to detect it.

Energy
intensity
Ultraviolet (<400 nm, Visible light Infrared (=700 nm,
higher energy) [400-700 nm) lower energy)

92 Highoer-energy light peaks further to the left, producing cooler light.

ns
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Energy
intensity

Ultraviolet (<400 nm, Visible light Infrared (>700 nm,
higher energy) (400-700 nm) lower energy)

93 A low-eneray light source peaks In the red range, with a high concentration of warm colors.

Energy
intensity
Ultraviolet (<400 nm, Visible light Infrared (>700 nm,
higher energy) {4¢00-700 nm) lower energy)

& A medium-energy light source peaks in green, which mixes additively to

white. It has more colors available In it and Is falrly balanced across them all.

ne
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As the light source's energy increases even
further, we once again see a strong bias in
the balance of colors, this time toward the
blues (95). However, while this mimics the
orange light source’s shape, there is also
much more light present at this higher
energy. Therefore, this type of light source
will not generally be as strangly colored
ag the warmer lights, This shifting of the
curve's peak could continue beyond what's
shown here. However, in order to create a
high-energy light biased toward viclet, the
last color in the visible range, you would
need an infinite amount of energy, which
doesn't exist in nature. This is why we don’t
see natural violet light sources.

LIMITED-COLOR

LIGHT SOURCES

While this is generally how most light
sources that we observe will work, it is
important to recognize that these are not
the only kinds of light source that exist
We know this simply by looking at traffic
lights! However, this does tell us that such
a different-colored light source would be
much less balanced in the colors it emits.

One of these chromatic light sources might
look like image 96a, with a strong peak in
one area of the visible spectrum. This is often
done by taking a balanced light source and
cutting it down with colored filters. This is
also how RGE LED light sources work, with
peaks in three colors rather than a balance
of all colors through the spectrum (96b).

These artificially limited light sources also do
not return colors except the ones they emit —
so a range of multi-colored objects, revealed
under one of these limited lights, would
only show colors with content marching the
light's color. As we'll see next, attempting
to photograph or film a subject under these
limited lights can lead to problems in the
returned image.

95 A high-energy light source
peaks in the blue range, with a high
concentration of cocl colors, but

ovary color is still strongly presant.
Energy
intensity

Ultraviolet [<400 nm, Visible light Infrared (>700 nm,
higher energy) (400-700 nm) lower energy)

96a 4 chromaric
green light might
resemble this

in graph farm.

Energy
intensity

Ultraviolet (<400 nm, Visible light Infrared (700 nm,
higher energy) (400-700 nm) lower energy)

96b ncaLED
lights peaking

in three colors.

Energy
intensity

Ultraviolet (<400 nm, Visible light Infrared (>700 nm,
higher energy) (400-700 nm) lower energy)




In fact, no lights will perfectly conform to

this theorerical blackbody curve - not even
the sun. Every light source will have some
gaps in the colors that it can return. The
amount that a light source conforms to this
curve is generally called its Color Rendering
Index (CRI).

This CRI number is generally what we want
to check when buying new light sources for

use in an artist’s studio. Most good-gquality
lightslie in the 90+ CRIrange, with 100 being Warm light Balanced white light Cool light
the maximum, The CRI and temperature of
the light source are the two most important

congiderations when purchasing lighting :
equipment for an artist’s workspace. Primary-colored lights

So pur mast important consideration, when
observing a light source, is to ask ourselves
whether we are observing a warm, cool,
or balanced light. This can sometimes be
difficult to work out in situ, as our eyes
naturally do so much work to adjust to
different light sources.

The easiest way to evaluate our
environment's lighting with certainty is to
use a ColorChecker Color Rendition Chart

(sometimes called a Macbeth chary), This Red light Green light Blue light
is a series of colors in simple squares. By

photographing the chart in our lighting
situation, we can get a definite sense of what

type of light we are working under. Secondary-colored “g hts

To the right we can see a chart photographed
under a few of these different light sources.
Ohbserve how the colors returned m our eye
change under these different lights (97).

97 & ColarChecker chart s a
valuakle aid fer evaluating the
Color Rendering Index of light

| ina real-life scenario. Here you

can clearly s2e how the range of

revealed colors is heavily influeniced Magenta ]ight Yellow light Cyan ||gh't

by the light source's color.
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THE PROGRESS OF A DAY

Now you are familiar with the concept of
light temperature, but there is one final,
most important aspect of the subject that
we need to cover: The color of daylight
and how it appears to change throughout
the day. While the effects of natural light
are hugely variable and should always be
observed for themselves, it Is useful for us
1o have a working model for the types of
daylight we will usually be presented with.

We may think of sunlight as yellow, bur it
is actually white in space, As it enters our
atmosphere, the blue light is scattered and
becomes the blue sky, as we'll cover in more
detail an page 164. Due to this, on earth we
will generally see the sun as a warm light
against a cool blue skylight.

‘We learned on page 100 that the sun is so far
from us that it can essentially be treated as
infinitely far away. Therefore, we can treat
the light rays coming from it as functionally
parallel, making the sun rhe most perfectly
direct light source available to us, with none
of the falloff of pur own lacal lights (98).

On page 94, we also spoke about the
relationship between the width of a light
source and how direct or diffuse a light
source is. Since the sky is as wide a light
source as is possible, the light it gives off
can be thought of as the most diffuse light
we have access to, The light from the sky is
considerably weaker than direct sunlight,
so its influence will generally only be felt in
the shadows outside, leading to the “warm
light = cool shadews” relationship that many
painters follow.

. Warm sunlight (perfect direct light)

© cool skylight (perfectly diffuse light)

98 We can functionally consider sunlight as the mest perfectly parallel,

direct light and sky light as the most perfectly diffuse light avallable to us.

JiL |

Sunlight (warm) Sky (cool)

99 2sthesun progresses through our atmosphere, the termperature of

Its light appears to change, a5 does the temperature of the blue skylight



COne interesting nuance in this peneral
relationship between the sunlight and
skylight is that the color of sunlight will alse
vary throughout the day. This color shift is
fairly predictable as the day progresses. The
largest part of this shift happens ar sunrise
and sunset, when the sun gets lower in the
sky - the sunlight color we perceive becomes

warmer, peaking in the reds.

As the day progresses and the sun gets
higher in the sky, it moves closer and closer
1o a pure white color, peaking in the middle
of the day, when the sun is highest in the sky
{99). You might notice that this progression
of colors follows the blackbody radiation
progression mentioned on page 118, In other
atmospheres, this effect could be different
depending on the color of the atmosphere,

put will zenerally be true on Earth.

The reason this occurs is that as the
sun gets lower in the sky, its light enters
the atmosphere at a shallower angle
The sunlight has to pass through maore
atmosphere in order 1o reach our eyes,
leading to more blue light getting scatrered

out of the sunlight, and therefore a warmer

perceived light,

The majority of this shift happens around
sunset and sunrise, as captured in these
changing light scenarios by Djamila Knopf
{100). Most of us have an intuitive sense for
how small a fraction of the full day these
parts of the day are, not taking more than
thirty minutes in most cases. Once the sun is
clearty in the sk, its shift toward a balanced
white ig still occurring, but it's a much

slower, subtler shift for much of the dav.

100 These scanes, which you'll learn how to paint in Djamila Knopf's Day by Day
tutorial (page 208), are perfect examples of how the sunlight and siglight qualities

change throt out the day, from early twllight to dirgct sunlight 1o sunset

G artiverk & Diamila Knopf
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101 O an overcast day, the eloud layar neutralizes the light of the

sun and sky Irito a diffuse light with a balanced temperature.

OVERCAST DAYS

Another common type of day that we will
observe is the cloudy or overcast day. As
anyone who has ever flown in an airplane
tan attest, the warm light of the sun and
blue light of the sky are still present above
the clouds. We can think of clouds as being
a recombination of these two lights back
into the white light of the sun. Due to this,
overcast days provide the most balanced
white light source we will generally observe
innarure {101).

Since the sun is mostly or completely hidden
by dlouds, overcast light is also the most
perfectly diffuse light source we have access
to. As these layers of clouds become thicker
and denser, more of the light will be lost in
the cloud. darkening this light until it finally
rains and we return to a sunny day (102).

Due to the balanced nature of this light,
within it
display their loral eolors without too

objects will generally Just
many shifts. Many artists employ this as
a useful fundamental basis for how they
understand lighting, If overcast lighting is
well understaod, we can simply throw any
different kind of light source we want for

our piece onto it.
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102 The thicker the layers of cloud, the more

daylight is lost before it reaches us.

W03 In Stanhope Forbes' A Fish Sale on a Cornish Beach (1884-85), you can see how the forms and

local colors of the subjects are clearly visible and distinct under the cloudy, overcast lighting,

Let’s look again at Stanhope Forbes' A Fish
Salz on a Cornish Beach (1834-B5) as an
example (103). Note the graphic, simple local
colors that it displays, with the colars only
getting gradually darker as the forms face
downward. Overcast lighting can be one of
the most subtle and beautiful types of light,
often a lavorite of srill-life artists,

MOOMNLIGHT

All days finally move into the night. The
most obvious rhing thar we can say about
this situation is that it is considerably
darker than the day, only being lit by the
moon. However, one thing that pecple do not
generally appreciate abour this light is that
it is fundamentally the same form of light



3s the sun (104). &

think of moonlight as “cool

1y people intuitively

but this is
not physically true. Moonlight is purely
reflected sunlight, moving through the same

armosphere as sunlight does, so there is no

interaction that mak al.

Moonlight is considerably less intense than

r, as it is secondhand. In fact, pure

hat it often lies at the

moonlight is so wez

its of our color vision. Due to this, colors

under moonlight appear less chr

details are less clear (105) 104 e thirk of moonlight as "cooler” than

nlight. but it's simply

is not innately cosler in temperature

reflected light fram t

PS5 2 | oks by Moonlight 1773-75) by Jaseph Wright of Derby is a striking

of light and hue compared to sunlight.

=ne fit by the moon, showing its dimness
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LIGHT:

SPECULAR

Specular surfaces, from mirrors to metals, are a challenge
for artists new and old. However, like everything else so far,
they can be broken down into logical steps that will enable
you to tackle increasingly complex subjects and scenarios.
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SPECULAR REFLECTION

Now that we have fully discussed the
mechanisms and logic behind diffuse
reflection and matte surfaces, let’s
switch gears and talk about the other
most common light interaction: specular
reflection (01). This form of reflection
is often undervalued and thought of as
a fringe case by students. However, it is
important to realize that all diffusely
reflecting objects will exhibit some level of
specular reflection, too.

This has a profound effect on the colors
we observe in every scene we represent,
s0 it's important that we have a thorough
understanding of the logic of specular
reflaction. This logic will be fundamentally
different from the diffuse reflection we have
discussed previously — many of the rules we
have learned so far will not apply.

The most obvious difference is that specular
objects do not exhibit shadows. You cannot
cast a shadow on a purely specular object, As
you can see in 02, the values of the mirror
are the same within the cast shadow as they
are in full light, This iz because of the first,
most important logic of how we will think
about specular reflections; Specular objects
will display an image of their surroundings.

This image will be reflected at the same
angle (relative to the normal of the plane)
thar it atruck the plane with (03). This hasgic
idea will form the entirety of how we think
about this type of material.

Since the light never enters the object,
there is no influence from the local color of
the object, and the colors of the reflection
are entirely decided by the environment.

01 & comparison of lighting on & specular and matte sphere,

Therefore, when trying to represent specular
raflections, it's more important to consider

the surroundings than the object itself.

Specular reflections on more complex forms
will just be a deformation of this simple
image idea. To learn how to work with these
more complex forms, as always, we will start
by discussing how to tackle the problems on
our simple fundamental forms of the cube,
cylinder, and sphere.

Befarawe gat into that, we'll take a look ar the
most simple, planar version of this problem
and something we will all be familiar with:
the mirror.
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With cast shadow Mirror without ca&tshadmv '_ i

O2 The overhaad ooject does
not cast a chadow onto the

specular surface of the mirror,

Mirror and cast shadow

Object casting shadow

Reflecting object \
~

Normal \

| 03 The light from the reflected

L .
| object never enters the mirror plane,

I\ \\ \\ \ \ \ \ \' instzad bouncing into our eye, The

shadow of the object overhead

Mirror plane doesn't enter tha mirror at alll
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THE MIRROR

In order to fully understand how we can
approach mirrors, let’s first follow the path
of a mirror through a simple 90-degree
rotation, so we can see for ourselves how
specular reflection affects the image we see
in It (04-10).

These colored dominos are arranged in a
“clock face” formation, with each “hour”
representing 30 degrees. This will enable us
to track exactly what we are seeing in the

mirror. The mirror is in the center of the

circle, with a red line indicating its normal

Angle degrees .

30

Mirror at
15 degrees

in the diagram. The reflection’s angle is
indicated by the blue line from the camera

{our point of view).

0 degrees. When the mirror is at 0 degrees'
rotation. front on, we get a direct but Aipped
reflection of our position. Everyone who has
looked in a mirror will be intimately familiar
with this, so it should easily make sense! (04)

15 degrees. Rotating the mirror to the

15-degree position slightly increases the

range of dominos visible to us. The red

20

45 60

30-degree domino is now central in the
reflection, and we can see part of the
neighboring orange domino (05).

30degrees. [ we rotate the mirror 30 degrees
away [rom us, we can see a greater effect on
the reflection. The angle of the reflection
doubles, which will remain consistent for
every angle - though the mirrer’s normal is
facing the red 30-degree domino, we don't
see it, instead seeing ahead to the yellow
60-degree domino (06).

120 135 150

05 ‘With the mirror's nermal turned 1o 15 degross from us, we begin to see objects that are not directly in front of the mirror
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06 2t 30 degress, the effect becomes more apparent s tha reflaction’s angle doubloc.

‘Mirror at
45 degrees

OF AL 45 degrees, the angle of the reflection doubles to 90 degrees,

Mirror at

0B At 60 degrees, we begin to see objects that are alrmast behind the mirrarin space.

45 degrees. At 45 degrees' rotation, our angle
doubles again. This shows us an image of 90
degrees, or directly to the right of our mirror
— the green “three o'clock” domine. This will
be acritical angle forus when we work, agitis
the first angle where we can't see an image of
the environment behind us. Identifying this

angle is a keey skill in orienting ourselves and
working out which parts of the environment
we will see reflected (07).

60 degrees. If we rotate the mirror to 60
degrees, we begin to see the light blue
domino, even though it's in the extreme

periphery of the mirror plane. A comman
student mistake is to asswme that if we can
see the front of our mirror plane, the mirror
must also be reflecting something in front of
it. Seeing this angle dispels that idea (08).
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Mirror at

09 with a rotation of 75 degrees, the reflection angle is far beyond showing what is directly In front of the mirror.

Mirror at

10 At 90 degroes, we see past the fiat plane of the mirror and ean ne longer view a reflaction.

75 degrees. If we contnue rotating
the mirror to 75 degrees, the previous
phenomenon becomes even clearer. We
don't see a reflection of the orange, yellow,
and green dominos that are in front of the of
the mirror plane ar all. Instead, we can only

see the rear dark blue dominoe (09).

90 degrees. If we rotate to our final position,
we can now clearly see past the mirror plana
to what is behind our mirror. This leads us to
the conclusion that everything that we can
see that is not blocked by the mirror will be
reflected by it at some angle (10).

The most important knowledge to rtake
forward from thie series of images is: If the
mirroris angled more directly toward us, the
reflected image will show what's in front of
the position of the mirror. When the mirror
passas through 45 degress, this changes, and
as the mirror continues to turn away from
us, the reflected image will begin to show
what's beyond or “hehind” the position of
the mirror.




CONSTRUCTING
THE MIRROR, PART 1

Now that we understand the relevance
of the angle of our mirror plane, and that
the 45-degree angle is the most important
to orient ourselves, we need an intuitive
method for working out what this angle is
in pur images.

It's important te note that while it is not
covered in this book, perspective is incredibly

iyl
%
b

Front-on ellipse

important for all drawing. The more you
can understand it, the better you will be
able to work in a three-dimensional space.
However, there is a useful, simple method
we can apply to be sure of the orientation of
our mirror plane, through the use of ellipses.

Ellipses are circles put into perspective. If
we know what ellipses look like at a few key

CHARLIE PICKARD

angles, we have an easy way to work out the
orientation of any plane.

The angles we want to understand here are
the same angles we looked at on the previous
pages, transitioning from fully front-on to
perpendicular to our vision (11-15),

/
i

M 7he front-on ellipse Issimply a 11 circle with no foreshortening in any direction This proportion would only be observed on a square plane facing us directly.

AN
<k

30 degrees

= a0 degrees, we see a minimal amount of foreshortening. This degree of ellipse reflects all of the environment behind us.

AN
8

45 degrees

B arss degrees, there is moderate foreshortening, losing about a quarter of the ellipse’s height. This will be our key orientation as

M marks the point of horlzontal reflection, The environment behind us would be reflected with a small amount of foreshortening.
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60 degrees

14 2t eo degrees we start to see significant
foreshortening, losing about half the height of the
ellipsa. Much of the significantly forechartanad
mirror that we observe will be reflecting

objects in the surrounding environment.

A/
>

N\

15 once we reach the 30-degree

perpendicular allipse, 2il height o degrees Fiae Elhpse

has been foreshortened out and

we are just left with a thin line.

PLACING AN without delving into more complex As we will rarely be dealing with perfectly

ELLIPSE GUIDE

If we can remember these rough ellipse
degrees, we can work our the approximare
angle of the plane we are looking at by
finding the degree of the ellipse that fits on
the plane, This is an incredibly Aexible and
practical way 1o figure out our reflections

134

perspective calculations,

It is important to note that thig method will
only work on square-proportioned planes,
so that our circle is placed within another
evenly proportioned shape and we can
clearly see how its angle changes.

square mirror planes, an easy workaround
is selerting a square portion within the plane
and finding the ellipse for that. We can see
how this would work in images 16a—c. Every
plane has a square plane somewhere within
it, so this method will work well forus,
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16a Placing an sliipse requiras

a:square mirror. Luckily, it is

easy to find a square segmeant

@n this flat mirror shape.

16k simply portion off a square
section of the mirror and locate

Its center by quartering it

¥6€ Piace the eliipse within the
Sguare 1o find the approximate
orientation of the mirror plana,
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PLACING THE REFLECTION

Now that we have a way of working out the
approximate orientation of our mirror,
we need a way to map reflections onto it.
‘We know roughly where those reflections
should be, but how do we acrually place
them onto our mirror plane?

THE MIRROR WORLD
Let's begin by looking at a mountain range
reflected in a calm lake (17). This example is
useful because the large lake can be seen asa
functionally infinite mirror that we know is
flat 1o the ground plane of the image.

If we look at the reflection of the mountain
ranges, which are also effectively infinitely
distant, we can learn two extremely useful

lessons. The first lesson is that these
reflections all line up as parallel lines (shown
in blue below). These lines are perfectly
vertical, perpendicular to our mirror plane
(the lake). This is the “normal” of the plane,
ag covered on page 70. So our first lesson is:
The reflected image on a plane will always

be in line with the normal of the plane.

Each of these reflections lying along the

normals are the exact same distance
from the horizon (in red below) as the real
mountains. The reflection appears as a
simple flipped image of the mountains,
giving us our second lesson: The reflected
image will be a mirrored image of the real

object, equidistant from the place it touches

the mirror plane, This reflected image can
be thoughr of as its own physical space, with
each object reflected at the same distance
into the *mirror world” as its real-world
distance from the mirror.

THE MIRROR'S

POINT OF VIEW

While the reflected mountains seem like
an exactly flipped image, this is parrly a
simplification due to the sheer distance of
the mountains from us as the viewer. Let's
investigate this by looking at a simple object
sirting on a simple mirror (18).

‘We can see the same two rules we learned

are still true. The mirror still reflects an

T7 The lake in this scene serves as an enormous mirror plane, where we can see

the mountains appear 1o be reflected directly vertically along the mirror's nonmal

Image 17 photo & Tom Fenske (via Adobe Stocs



image along the normal of the plane, and
this image is still equidistant from the point
of contact with the mirror plane. However,
you can see that the reflected imageisnotan
exact “flipped” duplicate of the true cylinder.
This is hecause the reflection we are seeing
is the cylinder from the point of view of the
mirror plane, Thus we're seeing more of the
underside of the cylinder, instead of the
1op plane that we see in the true cylinder.
The reflected image has its own perspective
independent of the original object.

Knowing thar this reflected image will have
a new perspective is incredibly important
for us going forward, because it means
each new reflected image we paint must
be considered carefully. To paint a scene
containing mirrors, and to know how 10
represent reflections from any angle, we
need a full enough understanding of how to
place ourselves in the scene.

EXTENDING

THE MIRROR

So far, we have only dealt with subjects
directly in contact with our mirror surface.
However, this won't always be the case in
our images, so we need another solution for
placing reflections. Luckily. this is a simple
problem to solve.

As you can see in image 19, the reflection
still basically works in the same way - we
just aren't seeing the entire interaction. To
£ind a solution to this, all we need to do is
imagine an extension of the mirror plane
I\shown in blue) that meets the surface of the
ehiect, and then project our reflected image
in exactly the same way as before. When we
~ paint the image, we simply paint only the
required portion of the visible reflection.

‘However, you may notice another problem:
This solution only works if the reflected
ebject is still in contact with the extended
mirror plane. What if this isn't the case, like
she foating cylinder in image 207 We can
“solve this problem in a similar way, except

this time by extending the object down 10
meet the mirror plane. Once this is done, the
same logic still works - the relevant portion
of the reflected cylinder is simply the same
distance into the “mirror world” as the real

cylinder is away from the mirror plane.

18 The reflected object an't a total duplicate
of the object we see, but an image frem the

point of the view of the mirror plane.

20 We can also imagine an extension of the object to

help place its reflection correctly on the mirror plane.

CHARLIE PICKARD

Through either of these methods, or a
combination of the two, you can work out
the reflection for any planar mirror image.
This “projecting” into the mirror space will
be the most common skill we will use in
creating reflections.

19 If the reflected object doesn't tauch the
mirrar plane, we can place its reflaction by

irmaaining an extension of the mirror plane.
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CONSTRUCTING
THE MIRROR, PART 2

Now that we understand the basic logicat We will go through some simple steps to  ground plane (21a-f). We will then look at
play when we construct a mirror, let'shave  construct a mirror in a basic still life scene,  how to capture a more difficult reflection,
alookathow thismightplayout practically. ~ with the mirror simply standing on the  with the mirror angled above the scene.

. Normal

21a piace your mirror piane in the scene. Just place it 21b Find a square on the mirror plane and place an ellipse 1o help find the
simply for now — if you have something specific you want plane's orientation, In this case, it's a 60-degree ellipse, 50 we know the reflection
to reflect, you can vary this plane lster in the process. will be "behind” the mirror. The short axis of this ellipse will be the normal

af the plane, and o this is also the simplest way to find this useful angle.

2l 2= we learned on page 137, add an extension untll the mirror reaches past the objects we want to reflect. Extand the mirtar

(shown in red here) untll it either contacts the objact or we can extend the object toward the mirrer plane along the normal angle.
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210 We can now use the extended mirror and the normal angle to find
the distance of each object into the mirror world. Do this by extending

zach shape into the mirrer plane, as shown in the diagrams on the right.

2le Repeat the previous step o place guldelines foreach object in the “mirror
world,” then construct the line drawings for the reflected forms. Remember,
thiz will be an entirely new view of our formes - you can transfer esach mark if
you are unsure of how to draw it. Eventually you'll be able to visualize this new
angle from the point of view of the mirror. Being able to approach this more

wtuitivaly will become more important the more complex our subject is.

Line down Line down
center surface of
of object mirror plane

Connect the two

Extend
guidelines
into mirror

Find halfway
height point

Draw diagonally through middle mark to
find distance of reflected object's center

2W now that the drawings for the reflection are planned out, all

that we nead to do Is render the reflected forms. IT's Important
to remeamber that no mirror will reflact all light parfectly, so the

reflected image will be slightly darker that its real counterpart.
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Now let’s see how we would apply this simple
method to a more complex angle, While the
shape that we need 1o mirror here is slightly
more challenging, due to the unusual angle

of the mirror, the fundamental logic is the

Normal

——_ ST L

22a piace the new mirror in the scona,

22¢ Extend tha mirror out and down Ishown in red) to reech the ground plane and extend behind the objects
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same, We can use the same basic method to
insert a mirror plane at any angle into an
image and project a reflection onto It from

objects in the scene (22a-g).

This will work for any mirror angle that

is directly reflecting something in the

Form normalized on mirror plane

environment (any angle smaller than 45
degrees). If we are dealing with angles
reflecting something outside of the image
space, the mirror will still reflect something
along the line of the normal — it would just
require more planning and visualization of

the scenery ourside the canvas.

22b As befors, finda sguare on the mirror plane and place an ellipse init

Draw through the shortest axis of the ellipsa to find the mirror's normal.



Angled i~ Extension
center of / - into mirror
real shape ~ world

Extended mirror
surface line upward

Extend object I
center line upward \ Complete triangle
. to find center line
L of mirrored shape

-

22d The guidelines we usa for thic complex angle are clightly more ;.
-l
S

cormplicated, but the logic remains the same. The only new slement

we need 16 normalize is the angle of the mirror to the ground plane,

and the center lines of the mirrored objects now meet in a trianale.

22@ Citend the cylinder's center fine and nermal guidelines up 221 nopaat the guideline process for
untll they meet in a triangle. The other side of Lthe triangls will the other shapes until you can sketch the
mark the angle of the reflected cylinder in the mirror worid outlines of each okject in the mirror.

m Render the shapes in the mirrer, again keeplng in mind that their valuss will be slightly dimmer than in the real scene,
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MIRROR EXERCISES
A great exercise (o practice your mirror skills
18 10 take an existing environment and place

various mirrors around the space from your

imagination. As you can see below, it takes a
little more imagination to visualize the areas
of the room you can't see in the original. It
can help to draw a top-down floor plan for

142

the space to orient yourself in the exercise,
but eventually you will not need this aid and
will simply be able to visualize the new view
given by the mirrors (23).

23 An example of a more complex
scene with angled mirrors

reflecting the surroundings.

Image 23 photo by David Fintz on Unsplash
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CURVED MIRRORS

Before we move into the specular
fundamental forms, there is onme more
aspect of specular logic that we need
to understand: The deformation of our
reflected image when we are not dealing
with a perfectly flat mirror.

THE CONVEX MIRROR

First, let's start with an ordinary mirror
plane and see how a simple image changes
when we malke the mirror gradually more
convex (bending outward, like the outside
of a sphere). On a flat plane, the light rays
bounce back ro us directly, and so we observe
an undistorted reflection of our subject (24).

As we add convex curvature to the mirror,
we begin to see a pronounced distortion of
this reflected image (25). We can see clearly
that the image reflected in our mirror plane
is squashed along the plane we have curved,
resulting in the cylinders appearing thinner
and closer together., This distortion will
be true for all convex surfaces when they
reflect an image.

Flat mirror

24 The undistorted reflection of 3 simple scene on a fiat miror plane

Slight convexity

25 On a slightly convex mirror, the refiscted image bagins to squash alang the curved plane,
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The reason for this distortion becomes
clear if we look at a simplified version of
this interaction (26). If we project parallel
light rays onto a flat mirror, they bounce
straight back to where they started. If we do
the same for a convex mirror however, the
light rays spread out once reflected. More of

the environment is able to be taken in and
reflected by the convex mirror, causing the
image to squash to fir everything in.

In images 27 and 28 we can see what
happens when our mirror has an even a
tighter convexity, increasing the distortion.

It's important to understand how this
tightening of convexity works in reality,
where no two planes ever move directly into
each other. As we'll explore on page 148,
there will always be some small convexity
on the connecting edge of any two planes on
areal object

Flat mirror

Convex mirror

26 As the mirror becomes convex, the image shrinks along the axis of the curve. This is

because the light rays spread out, forcing more of the image to fit onto the surface.
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Moderate convexity

27 as the mirrar's surface becornes more convey, the scene becomes even mare heavlly compressed along the direction of the bend,

Extreme convexity

28 onan oxtremely convex curve, the distortion of the scene is even more profound to equeezsin all the reflected eurrcundings,
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THE CONCAVE MIRROR

Now that we understand the effect of convex
mirrors on & reflected image, let's have a
Inok at the effect of the oppesite curvature:
the concave plane (curving inward, like the
inside of 2 sphere).

If we first take a look at the simplification
in image 29, we can see that this type of
curvature has the reverse effect of a convex
mirror. Instead of the light rays spreading
out, they are collected together. They even
meet at a point, which we'll call the “focal
point” of the mirror. The more extreme the
mirror’s curve, the closer this focal point
will be to the mirror. There will be a marked
difference in the way a subject distorts
depending on its position relative to this
focal point.

When the subject lies closer to the mirrer
than the focal point, we can see a distortion
that is quite easy to understand in relation
to the last type. It's simply a reverse of the
previous type of distortion: While convex
mirrors squash the image, concave mirrors
stretch the image (30).

As our subject approaches the focal point of
the mirror, it stretches more and more until
it reaches the foral point. When it reaches
the focal point, its reflection takes up the
entirety of the reflected space (31). Beyond
this point the interaction begins 1o change.

When objects are beyond the focal point, the
light rays begin to cross over each other on
the way to the subject, causing the reflecred
image to be flipped. As we can see in image
32, the blue cylinder on the left now appears
on the right of the mirror, and vice versa for
the red cylinder. The distortion of the imags
in this flipped interaction also squashes, in
the same way as the convex mirror image,
rather than being stretched.
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29 4 concave mirror causes light rays to converge on a single point called the “focal point”

Closer than focal point

30 when the objectis closer to the mirrot than the fucal point, the

image is stretched along the axis of the mirror's concave curve.
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On focal point

Whien the object is positioned directly on the focal peint, the image is stretched along the entire length of the concave mirrar,

Sehind focal peint

32 when objocts are located behind the mirrer's focal point, their image is

Boced slong the axis of the concavity, and squashed rather than stretched.

If you wanta way to play with this canceptat b looking njmgewhi.ﬁnmqﬁsi;ﬁ ¢ squashes it; While inioat siisrirs.
. 'inhnpﬁnn_.&ehpw chang s as you alter ywiously avoid thése ki uf-dimtortinns.'yeumarnlauhg"

the distance. Note how a o caye urf: hes ‘your | f with these effects in carnival funhouse mirrors!
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THE SPECULAR CUBE

Now that we have a full understanding of
how to construct mirrors, let's get into how
1 shapes in a
specular form. We'll start, as we did earlier,
with the simplest form: the cube.

we der our fund

Now that we fully understand how to
construct a fat mirror plane, the basic
reflections on a specular cube are just a
simple extension of the same method. At
its core, a cube ig just six planes connected
together, so everything that we have learned
about planes will apply directly here (33).

However, as you may remember from page
86, the connections between these six planes
are never perfectly sharp. If we look closely
enough at any cube in real life, there will
always be some level of rounding connecting
the planes to each other (34). This occurs

between internal planes as well as on

external edges (35).

Due to these rounded connections, every
reflected object between the two planes will
be contained in the bevel between them. Due
to the extremity of the bend, this reflected
image will be hiphly compressed, likely
appearing as no more than a line of the most
contrasting reflected values.

One result of this compression at the edges
of the cube is that specular highlights tend to
appear on these bevels between planes, since
they offer many more opportunities for the
light to be reflected. You can see the results
of this clearly in image 36, where there are
many different angles where the edges of
the cubes reflect the light, but only one angle

where the main planar faces reflect it

i

N\

ses o

33 A cube consists of six planes to which we can easily apply our knowledge of mirror pianes.
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As a general rule for all objects, highlights
tend to occur at the meeting of two planes.
This rule will be incredibly helpful for
us when we work from life or with more
complex subjects, and will enable us to add
more believability and depth to our forms.

Thiz applies not just to basic geometry,
but more complex, organic subjects, As
we can see in 37, if we isolate the specular
highlights and compare them to the planar
construction of the head, all of the highlights
cecur at the meeting of two planes, both
concave and convex. While there are some
scenarios where the highlighr will cover an
entire plane, these highlighted edges are
extremely common and are an incredibly
useful tool for emphasizing the structure of
more complex subjects, whether from life or

from imagination,
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34 When censidering the specular
cube, we need to remamber there
are multiple sngles on the corners

and edges of a cube, and only

one angle at each of its faces. -J

35 The=ame applies 1o
where interior faces meet —
there are actually multiple

planes comprising the join.

36 The beveled edges of a cube catch tha light at multiple

angles, while the flat planes are much more limited.

Original Highlight areas Planar view

37 £ven on more complex subjects, highlights tend to occur where two planes meet, as we can see by simplifying this portraitinte a planar model
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SPECULAR ESSENTIALS
TO REMEMBER

Before attempting to render 3 basic specular
cube, let's remind ourselves of a few simple
specular rules.

The first iz that specular reflections
will always be entirely defined by the
environment, so it will always be incredibly
important that we have a clear sense
of the object’s surroundings. It can be
useful to draw a zoomed-out version of
the environment first, so you can plan it
in advance and clearly place the major
elaments in vour mind (38). Eventually you
won't need to do this, and will be able to

simply imagine the unseen elements of the
environment but it can be helpful when first
learning to render specular subjects.

Secondly, when finding the values of the
specular reflection, remember that there
is always a level of value drop-off on all
reflections, so make sure to darken the
colors when placing them on your cube
(39), When reflecting a colored surface, this
darkening will follow the rolor’s saturation
path (see page 41).

While the value drop-off will be significant
in most areas of the reflection, the light
source will generally be so much brighter

than the surrounding environment that
it will be far less affected by this value
loss — s0 for chrome surfaces, we won't see
the light source darken. Remember that
the brightness of the light source will also
appear clipped due to exposure (see page 24).

Thirdly, while you can’t cast a shadow onto
a reflective object, the object itself will still
cast shadows onto other surfaces. This
means you still need to construct your
shadows properly to place your cubes into
the environment. These shadows will also
often be reflected by the specular object
irself, so don't forget to include them (40).

2B Fiznring cut your environment and placing the object In it

can help you visualize how the specuiar reflections will work.
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3 when comparing the colors of the real objects to their reflected

Emunterparts, you can see the values on the spheres are much darkear.

CUBES IM CONT

Wew you can practice constructing some of

(|

whese reflective cubes. Since the way that
ese are rendered is entirely decided by
wheir surroundings, the environment will
@wavs be an important concern, and the

40 Even though shadows can't be cast onto a specular

object, the object [tself still casts 3 shadow that you must

account for in the environment and reflected image.

best way to practice is to place cubes into
existing environments.

You can do this with an environment you
have painted from imagination or life if you

have them handy, However, the simplest way

is to grab a reference photograph or an old
master painting and insert your cubes into
it. Try to do this in as many environments
and with as many different angles as you
can, keeping in mind the eszential specular
rules we just discussed (41),

[ - rendering specular cubes by dropping them into existing scenery, Photograpns and master paintings are perfect for this!

e == photo & Lorna Davidson/EyeEm |via Adobe Stock)

image 41 beach photo @ Minilac (via Adobe Ste
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THE SPECULAR SPHERE

Now that we have thoroughly discussed the
cube, let’s move on to ournext fundamental
form, the sphere. Everything that we've
already learned about specular surfaces
is srill true - the reflection will still be an
image of the surrounding environment,
but warped around the surface of the
sphere, which curves equally in every
direction (42).

If we follow the path of the reflection at the
center of the sphereand at the extremeedges,
we ran see why the reflection spans nearly
the entire environment. The farther away
the observer, the more of the environment
is shown, until we nearly have a 360-degree
view of the surrounding environment (43).

It is because of this extremely useful
property that VFX (visual effects) artists will
often use photographs of chrome spheres as
a powerful reference for placing invented

objects into a scene. Their reflections are
an excellent way 10 gather all the necessary &2 A reflectionina specular sphare will show the sphere’s surroundings warped around its surface.

information about the environment.

&3 As our angle of vision becomes shallower, we will begin

to ¢oe a reflected image of what is behind the sphera

Within 45 degrees (reflects object
behind us/in front of object)

Beyond 45 degrees (refiects image
behind object/in front of us)

&8 Tha red section of the sphere will reflect the

By The 45 degree angle is sasy to identify on a sphere environment boahind the viewer, while the blue

—a perfect starting point for planning a reflection. sections will reflect what is behind the sphere.

152 Image 42 forest photo Dy Marc Pell on Unspiash



Now that we know what we are trying to
represent morphed over the sphere, how
can we approach it? The distortion that
occurs on chrome spheres is an extreme and
eomplex type of perspective (“curvilinear”
perspectivel. How can we begin to orient

ourselves and our scene?

The first and most Important starting paint
that we can easily identify is the 45-degree
plane. This gives us an extremely useful
reference point, as it gives us the perfect

harizontal reflection (44).

Everything within this 45-degree angle will
be reflecting the image behind the viewer,
and everything beyond it will reflect an
image of what is behind the sphere (45). This
45-degree angle will reliably occur three-
quarters of the way out from the center, in
svery direction on the sphere, as represented
by the red circle in image 46.

Students are often surprised at just how
far inside the contour this area lands. In
image 47 we can see an error often found in
student work: The reflection of the red baris
placed directly on the sphere’s contour, not
considering the rest of the distorted image
reflected on the sphere. However, in the
correct version, the red bar is reflected about
a quarter of the way into the sphere, with

Object reflected incorrectly onto contour

a liude of the environment beyond it also
shown. Getting this right can go a long way
in improving how we render this material.

&6 The 45-degree area of the sphere occurs about three-guarters

of the way out from the center, in every direction.

&T A common mistake is reflecting an adjacent object right on the contour of the sphare,

not considering the 45-degres angle and the rest of the surrcunding environment,

il

Object reflected correctly with 45-degree angle
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Calculating the correct perspective
distortion or the reflection on a specular
sphere is a complex problem in curvilinesr
(often called “fisheye”] perspective (48).
Achieving a perfect reflection can be a
cumbersome process, but thankfully is
not often necessary — we don't need the
reflections in a painting to be absclutely
perfect for them to read clearly as a specular
materiall With some experience, we can
simply eyeball the curvatures for these

distortions in our images.

However, it's worth seeing a proper
curvilinear perspective grid and trying
to use it once or twice for a simple
environment, just to get familiar with what
these distortions do. Feel free to base yours
off the grid in image 49.

SPHERES IN CONTEXT
Just like with the specular cube, practicing
rendering spheres in an environment is
the most fundamental exercise to develop
our understanding of specular reflection.
Try to do this with as many environments
as you can — the knowledge gained will be
invaluable as we venture into more complex
forms. Rendering spheres will be our most
important guiding principle for tackling
ather specular subjects, so it is important to
know how to render them well (50).

As mentioned for the cube on page 150, it
can be useful to construct some extremely
zoomed-out views of the surroundings
before gerting inte the final rendering, to
help orient ourselves and develop our shility
to visnalize the entire scene (51).
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mage 48 phota &

“ Hers you can see
how the reflecied
snvironment bends,
shewing objects behind
the sphere - such as the
green leaves - as the
image moves beyend

the 45-degree area

49 Here's the
45-degree curviiinear
perspactive grid used

in the provious image.

Jakub (via Adobe Stock]



B0 p=nder specular spheres in different environments untll you feel comfortable with the process.

51 vicualizing the layout and lighting of the
whole environment can be a valuabie aid for

planning specular reflection on an chject.

d Miniloc (via Adobe Sto - D

Ssach photos €

). Forest phote
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COMPLEX SPECULAR FORMS

Now that we have discussed how to render
specular spheres and cubes, let's combine
those shapes into another fundamental
form: the cylinder. Unlike with matte
surface shading. where rendering a
cylinder is quite predictable, the specular
cylinder has fewer consistent features.

THE SPECULAR
CYLINDER

From what we have learried so far, we know
that the cylinder will show a reflection
of the surrounding environment warped
around its form. We can also deduce that
the image will be distorted and squashed
along the curved surface of the cylinder, but
will appear flat and clear on the planar ends
that are more cube-like (52). The challenge is
working out what part of the environment
those two axes will reflect.

Luckily there is a simple, intuitive solution
to this problem. Since the specular sphere
projects an image of almost the entire
envirpnment, we can use it as a control
for our cylinder’s reflections. Based on the
angle of the cylinder, we can simply identify
the point of the sphere that corresponds
with the cylinder’s flat plane, and the
strip around it that corresponds with
the cylinder's curved plane (53). We can
then paint an appropriately distorted or
undistorted image of the position shown on

the specular sphere. Continuing to use this
sphere as a guiding reference, we ran paint a
cylinder at any angle that we want, keeping
them all consistent to the environment (54).
In facr, we can use rhis sphere to orient our

reflections for as many different forms as
we like acrass an image — like with planning
matte lighting on page 82, the sphere is our
single most useful reference for controlling
this type of reflection.

. Planar (undistorted image)

‘ Curved (distorted image)

The planar and curved surfaces of a specuiar

sylinder will reflect the environment differenthy,

53 The sphere makes its return as a helipful reference shapa - this time for

lecating which areas of the environment the specular cylindar will show.

B4& Based on the reference provided by our specular sphere, we can render cylinders at any angle while staying true to the surreundinge.
v
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SPECULAR learned lighting logic. As with the previous  try to make the specular object sit believably
DOODLE FORM specular shapes, this is best done using an  In the scene. Try this out for yourself by

As we found on page 88, itis hugely usefulto  existing environment — whether invented,  painting a random silhouette and making it

render “doodle” forms to practice our newly  observed, or photographed - so thatyoucan  specular (55a-d),

55a Draw = shape. Thare are no wrang answers here — 55b similar to our previous doodie exarcises, try toadd a 30 "wireframe”
it can be a specific design or an abstract shape. structurs to the doodle to solidify its form in your mind. This is also 3 good

time to add a cast shadow to help ground the object in the scene,

85¢ odd snd render a specular sphere for the scene, This will B5d Rerder the doodle form based on the information provided by
serve as a referance for the rest of our specular rendering the sphera Find each plana's corresponding position on the sphere and

then distort that image depending on the doodle form’s surface

¥nage 55 beach photo € Miniloc (via Adobe Stochk) Is',
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SPECULAR COLOR CHANGES

While a specular reflection will always
be an image of its surroundings, and this
will always be the strongest determiner
of the color observed by us, some specular
surfaces can also have different-colored
reflections and selectively reflect or absorb
different wavelengths,

One of the most commonly seen, familiar
examples of this kind of colored reflection
occurs in gold, The reflections of a gold
object are tinted yellow because the material
selectively absorbs blue light, reflecting red
and green {which additively mix to yellow),
as we learned about on page 32. When this
happens, what we observe on the specular
surface is the reflection of the surroundings
mixed subtractively with the local color of

the specular object.

The easiest way that we can recreate this
digitally is by applying a Multiply layer with
the desired color over the specular surface,
giving us a convincing effect for any color
we want (56). The colors in these reflections
will generally be a reflected image filrered
down a cerain saruration path, but the
highlight will usually be so bright that it
breaks through this. It's often best 10 add the
highlight back in after applying this genaral

color filter,

However, this local color will rarely totally
cancel out all other color shifis. If we apply
these color shifts to something specular
outdoors, where a greater variety of colors
can be observed, you can see that many of

the warm-cool relationships survive this

color filtering The oppesing color will

always be the most affected by this selective
absorption. In image 57, we can see how
strangly the blue sky reflection is affected if
we change the specular object to gold.

e

Alongside this selective color absarption and
reflection, specular surfaces can also simply
be more or less effective at reflecting light
in general. Similar to how white objects are
defined by being the most efficient reflecrors
of the maximum amount of light, 2 perfect

specular reflector reflects  light with
maximum efficiency.
However, “perfect” is theoretical — no

specular surface is a perfect reflector in
reality, and surfaces vary greatly in their
reflective efficiency (58).

58 When working digitslly, we can use Multiply fayers to apply any

57 The reflected blues change drastically wihen the chject's local color is altered to an oppesing gold,

but the relative color and value relationships of the reflected scene are still guite clear and egibila.

local color 1o a specular object, to bellevable effect

Image 57 beach phats & Miniloc [via Adebe Stock)




Due to the elements of exposure that we
discussed an page 24, light sources are much
brighter than we can represent with our
materials — they are orders of magnitude
brighter than the other elements in the
srene. The darker elements of the reflectad

environment will appear to darken much

Perfect
reflection

AN

A4

Imperfect
reflection

58 ~ perfect reflaction has clear detail
throughout, and bright, chromatic colors
An imperfect reflection has less detail, mare

contrast, and colors that are less chromatic,

faster than the light sources. In reality, they
darken ar the same rate, but the light source
is so much brighter than everything else
that it takes us a while to notice a change,
Eventually the only reflections bright
enough 1o still be seen on the less efficient
reflectors are of the light source itself (58).
This low level of specular reflection is what
most matte objects display. since matte
nhjects diffusely reflect most of the light
that striles them. We can see this in image
59, revisiting the matte spheres from the
previous chapter. The spheres’ specular

and matte reflections have been iselated

through the use of polarizing filters, and in
the specular isolation, only the highlight is

clearly reflected.

CHARLIE PICK!

As the matte-surface local color of the object
darkens, we see the specular information
comes into more prominence. This isn't
necessarily a result of the specular reflection
actually increasing, but more a matter of
contrast. On a darker object, there is less
light drowning out the specular information,
and therefore the specular highlight stands
OuL more.

This leads us to a final, useful rule to follow
whenever we combine these two types of
shading: As a form lightens, it relies more
on matte surface shading information, and
as it darkens, it relies more on specular
information. You can see these effects
exhibired clearly in image 60.

Original

Matte
isolated

Specular
isolated

B9 Even these matte spheres display a level of specular reflection, which

becomes more apparent when isolated with a polarizing filter.

Lighter local color

Darker local color

(more emphasis
on matte,
less on specular)

60 vhen communicating a form using specular and matte shading, remember that a lighter-colored object

willl rely more on matte information, snd a dark-colored object will rely maore on specular information,

(more emphasis
on specular,
less on matte)







LIGHT:
TRANSPARENCY

Now that we have learned how light can be absorbed by a
matte surface and reflected by a specular surface, we can
turn our attention to the phenomenon of transparency:
light being refracted through a clear material. Combining
Imowledge of matte, specular, and transparent materials
will enable you to confidently tackle lighting any subject
you encounter.
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TRANSPARENT MATERIALS

Transparent materials, at face value,
have an extremely simple logic in their
basic form. With a perfectly transparent
material, all that we see is what's on the
other side of the material. However, no
material is perfectly transparent - in
reality, there will always be some loss of
light in every material.

We can examine the effect of this loss of
light by layering transparent sheets on top
of each ather in front of a subject (01). Every
transparent material, when made thick
enough, will become an opague material,
Because of this, as we layer more and mare

material in front of the subject, the colors
in the transmitted image become closer and
closer to the local color of the transparent
material, until we can no longer see the
subject on the other side (02).

This leads us to our first strategy for
communicating depth in transparent
materials: The thicker the material we are
observing a subject through, the lower the
subject's contrast with the local color of the
material. While we are primarily seeing a
loss of contrast, it's important to remember
that every materfal will lose some light and

therefore be slightly darker, too,

One of the most common transparent
materials we will find ourselves painting is
glass, so let's take a look at those basic ideas
at play in this material. As you can see in
images 03 and 04, the lightrays at the edge of
the glass have to pass through more material
in order to get to our eyes, and thersfore they
darken somewhat.

This loss of light and contrast due to
thickness is often the simplest and most
direct way for us to communicate that a
material is transparent. As you can see in the
painted glass in image 05, it can be effective

EVEn o its own.

Transparent [

Material becomes

material getting
thicker

Material local color

01 Asthe layers of transparent material increase, the scene’s contrast becomes lower, The

calars mix subtractively until they converge irts the local color of the now-opague material,

more dense and
opague

Material becomes

Transparent
material getting
thicker

02 The same principles apply 1o transparent matarials of any lozal color,

162

Material local color .

more dense and
opaque
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Darkening
toward the
edge

03 These glasses appear lighter In the middle but dark at the outer edges,

Crab a glase in real life and see if you can observe the affact!

= -

Darker (light passes through
more material at the edges)

“ Light passes through

more material on the
P o Lighter (light passes through . w"

sxmsides of the glass T
= less material in the center)
=an in the center,

which causes the edges 05 Using this edge-darkening effect alone, it's possible
= sppear darker, 1o paint a convincingly transparent glass object.
—

Wmage 02 glasces photn © Rawfs (via Adobe Stock) 163
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ATMOSPHERIC PERSPECTIVE

One important fact not commonly realized
by students is that the air that surrounds
us iz acrually a transparent medium as
well. Whenever we observe anything, we
perceive it through this transparency. The
more air thatlies between us and an object,
the more we see a loss of contrast,

As painters, this means that loss of conuast
is our single most important tool for
communicating depth. It is also a very
flexible tool for us to use creatively in our
work - air could conceivably be thicker
anywhere in the environmeni, or an
atmospheric fog could roll into a scene.

In image 06, the two spheres painted with
rhe same contrast appear similar in distance,
even though one is behind the other. In
comparison, when we decrease the contrast
as one sphere disappears behind the other,
and increase the contrast in the foreground,
we see a much stronger clarity of depth.

SCATTERING LIGHT
Another interesting aspect of atmospheric
perspective is that it's inherently cool. This is
because as sunlight enters the atmosphere,
the blue (high-energy) light is scaterad out
and spread over the gky (07). It is common to
see sunlight represented as yellow or orange,
and this is generally true on Earth, However,
sunlight seen from space is entirely white.
It only appears yellow to us because of this
scattering of blue wavelengths (known as
“Rayleigh scattering”).

You have probably observed in real life that
as the sun sets, it appears progressively
warmer and warmer to us. This is because
irs light enters the atmosphere at a shallower
angle, so has to move through more of it,
thus scattering out aven more of the blue
light. You can revisit page 122 to see more
examples of this.
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Same contrast in foreground and background
(Difficult to read depth, flattens image)

Decreased

background

contrast

Increased

foreground Increased
contrast clarity of
depth and
form

D6 Lowering the contrast of the background sphere makes the image

ook more three-dimensional and much eesier to understand.

07 The sky appears hlue to us due to the scattering of blue wavelengths throughout

the planst's atmosphere. This effect also makes white sunlight appear yellow to us.

tmage OF phote by Avess on Unsplash



50, due to our inherently blue atmosphere,
cool colors will generally recede and warm
colors will advance. The color strips in
image 08 are all the same value, but the blue
strips appear slightly “behind” the red strips
due to this effect. This definitely doesn’t
Mean your can never use warm colors in your
backgrounds - as we covered on page 45, all
color is primarily about relationships, so
this “coolness” is relative and there are many
ways in which it can be represented.

We can see atmospheric perspective put 1o
wonderful effect by Djamila Knopf in image
09. You can clearly see how the distant
background is cooler in hue, as well as much
lower in contrast with its surroundings (in
this case, getting lighter in value), creating

an impressive sense of depth and scale.
When we view the image in hlack and white,
we can see just how much the value contrast

of the scene is controlled alongside rhis.

As always, value is the most important
element of a successful image, and this
limiting of contrast in the distance is
essential to this visual depth.

08 When considering our cool stmosphere and warm sunlight, remember that coct colors will

“recede” visually when compared to warmer ones, Which of these colors stands out te you?

09 ir\ this illustration, you can clearly see how the distant background is cooler in hue,

smage 09 artwork @ Djamila Knopf

as well a5 much lighter in value,




LIGHT: TRANSPARENCY

UNDERSTANDING
REFRACTION

When dealing with transparent materials,
it's essential to know about refraction.
Refraction is the bending of light that
occurs when it moves through materials
of varying density, and the distortions
that it causes are at play in all transparent
materials to some degree. [n image 10 we
can see how a light beam bends as it moves
from the air through the glass block.

The easiest way 1o understand the
mechanism behind refraction is 1o take the
simplified analogy of a car driving from a
smooth road directly onto mud. As you can
imagine, the car can move ata faster pace on
the uniform road than on the rougher mud.
If this car drives at an angle from the smooth
road to the mud, one of its wheels will hit
the mud before the other, causing the two

wheels to move at different rates. The faster-

moving wheel will swing the cararoundand 10 This example of refraction shows how much a beam of

change its direction (11). ight is displaced when passing through a thick glass block

Straight on -
path slows but
doesn't change

12 in this car
analogy, the

approaching

speed alters the
car's path angle of the car
for the light)

I dictates the angie
Slight angle -

path slows and
changes slightly

of the refraction

Left side
of car
maintains
speed

Right side of car
slows down in
mud

Steep angle -
path slows and

changes strongly
M In can be helptul to magine a beam of refracted light as a car

changing course whan one of its sides hits different tarrain!

r Haven,Shutterstock.com

166




One thing to note i3 that the car's new
direction, from this angle of approach, would
never become perfectly perpendlcular to the
transition between the two surfaces (the
“normal” indicated by the red line}. It would
instead be a diagonal.

Image 12 compares three different angles for
the car that represents our beam of light. If
the car approaches straight on, both wheels
hit the mud at the same moment. In this
situation, the car would slow down but not
change direction, As the angle of approach
becomes shallower, with a greater delay
between both wheels hitting the mud, the
turn in the car’s path becomes greater.

All of this is just as true of light. As the light

passes into a denser medium, it slows down

A m—

Plane turns
1o side

Image shifts
toward
normal

B in this example, you can see how the refracted image

“=aits in the direction of the transparent object’s normal

due to the same effects described above. The
same is also true in reverse, when moving
from a dense medium 1o one that's less so.

The level to which refraction occurs varies
greatly for different materials, and the
level of distortion depends on the degree 10
which each material refracts light. The level
to which a material refracts light is called
its “refractive index” While these have
been measured precisely by scientists, we
don’t need to know the particulars of these
numbers for our purposes — they can quickly
get overcomplicated! It's enough for us 1o
be aware that this effect oceurs and varies
in intensity. As long 3s we keap the lavel of
distortion consistent throughout a material,
there is a fair amount of creative leeway for

15 as arrists.

CHARLIE PICKARD

For flat planes the refraction can be
relatively simple, with the image behind the
plane simply shifting slightly to one side.
The shallower the angle, the more extreme
this shift appears. In image 13, the amount
this image shifts increases as the angle of the
glass becomes shallower, with no distortion

when viewed straight on.

Let's look at a glass container for an
interesting view of refraction and distortion
effects varying with angle. In image 14,
the view through the center of the glass
is enlarged bur barely distorted. while the
image toward the edges, where the angle
of the plane is shallower, displays a much
stronger distortion. We can clearly see how
our view of the white tabletop is fairly level

in the center burt distorts toward the edges.

& The distortion of the image becomes stronger in the

areas of the glass at a steeper angle to us {the ecges).
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TRANSPARENT
PLANES AND FORMS

In order to understand how refraction
distorts an image through a transparent
plane, let's take a look at how an image
changes depending on the
curvature. In image 15 you can see the

plane's
simple image we will be distorting.

‘We can generzlly think of this distortion as
similar to the distorrions eaused by specular
reflections, except reversed. As you can see
in image 16, if we project parallel light rays
at a concave transparent plane, they spread
out, just as they did for a convex specular
plane. This means we can expect a squashed
image with this type of lens.

Similarly, the convex transparent plane
creates 2 focal point, just as the concave
specular plane did. This causes enlarging
and flipping depending on the subject's
ralationship to the focal point:

No distortion

15 The undistarted scone we will be viewing through transparent lerses.
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+If the subject is closer than the focal
point, the image stretches (17)

«If the subject is on the focal poin, it
is stretched over the entire length of
the lens (18)

« If the subject is beyond the foeal poin,
its image appears flipped (19)

Using this basic logic, and lessening the
distortion reward the center of the plane
(where we see it front on), we can construct
a believable lens refraction for these basic
types of curvature.

By combining these distortion effects with
the use of contrast discussed on page 162,
we can create convincing distortion and
communicate thickness with each of our

fundamental shapes, which will always be

Concave

our most essential way to understand form

and volume,

If the lens hecomes perfectly convex, as in
a glass sphere, the focal point moves within
the form, meaning everything beyond it will
be flipped in every direction. This results in
an image that's flipped both horizontally
and vertically (20). However, on a cylinder,
where the form only Fully curves on one
plane, the image just Rips on the axis of the
curve, as well see on page 173.

Don't worry about getting these reflections
completely perfect on more complex forms,
as those calculations would quickly become
very unwieldy. These effects are easily
predictable for the sphere but need to be
felt our more inuitively for more complex

transparent subjects.

16 When looking

threugh a transparent
concave lens, the
light rays are spread
out, resulting ina

sgquashed image



Convex, closer 17 When the
than focal point subject is closar
than the focal

peint, itsimage is

stretched svenly

across the surface

of the convex lens,

1B when the
Convex, on

focal point

subjoct iz on the

focal point of a

convex plans,

the resulting

image fills up

A the entire lens.

19 When the

Convex, farther

than focal point subjects are

farther than the
focal point of a

convex lens, the
resulting image

appears flipped

Transparent 20 ~nimage

viewed through
a transparent
sphere will be

Mippad both

horizantally

and vertically.
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SHADOWS AND
CAUSTIC LIGHT

The shadows cast by transparent materials
undergo a couple of key changes from what
we already know. The first is simple - since
a lot of the light passes straight through
the material, the object’'s shadows will be
significantly lighter than they would be
for opaque materials. As the transparent
material thickens, the shadows also
increase in darkness.

Ancther new and quite intriguing effect
we can observe in transparent marerials is
“caustic” light. This refers to the bright spots
created by the concentration of light caused
by the refractivn. We can see this in the
center of the shadow in image 21 and more
strilongly in image 22, where dappled light
shines through a glass.

It is important to recognize that these
effects will only be simply predictable for
extremely basic forms. Due to all of the
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bending and concentration of light in more
complex objects, they will often occur in

very unpredictable ways, as you can imagine

looking at image 22! Nonetheless, caustic
light can be a beautiful effect to add when

We represent ransparent materials.

21 Light passes th rough transparent objects and brightens their

shadows. The shadows are darcer where the matarial ic thicker

22 Caustic effects are
created when refracted
light is concentrated

inte bright spots.

& Maksim Kostenko (via Adobe Stock)



TOTAL INTERNAL
REFLECTION

While understanding refraction will go a
long way in representing glass, in order for
us to properly represent planar objects like
the cube, we need to understand one more
concept: total internal reflection.

We tend to think of reflection as only
happening on the outside of a material, as
we gpoke about in the specular reflection
chapter. However, reflection actually oceurs
within dense mediums as well. As we can gee
in image 23, the blue lines on the bottom of
the pool are reflected on the surface of the

water above.,

The reason this happens is related to our
previous concept of refraction, except this
time in reverse. While before the light was
traveling from a less-dense medium (air)
into a denser one (glass or water), this time
it is moving from water to air, and so it will

speed up instead of slowing down.

To understand how this affects what we see
and what results in a reflection, let’s return
%0 our analogy of the car, this rime traveling
from mud (slow) to the road (fast). When the
car approaches this transition, once again,

24& ini the reverse of the refraction

SNoWn OoN page 166, when the car maovas
from mud tc road, it diverts away fram

the normal of the plane it touches,

Image 23 & Andray ArmyagoviShuttersiock.corm
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23 The effect of total intemal reflection can be clearly chserved |n this poal,

where the image of the pool's floor is baunced up onto the surface above.

one of the wheels will reach the road first.
This will cause it to speed up, altering the
path of the car in a similar way as before
— except this time moving away from the
normal of the plane instead of toward it (24).

Eventually, at a shallow enough angle of
approach, the cars path will be changed
enough that it drives straight along the path
of the transition between the road and the

25 with a shallower angle, the car would

reach the “critical angle,” driving straight

along the line between road and mud

mud. This angle is called the “critical angle”
and it varies depending on the material
(25). Again, we don't need 1o memorize the
different angles of specific marerialg - just
knowing the concept is enough.

Beyond this critical angle, the path of the
car will be changed enough thar it ends up
diverring back onto the mud, This is what we
observe as total internal raflection (26).

26 Beyond the critical angle: the car's path

would divert away from thea road and back

onto the mud - total internal reflection!

m
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Refraction from
dense to less dense

Air I
(less dense)

Water Critical angle

[more dense)

| Total internal
| reflection
27 When refracting from a denss to less-dense mediurm, the angle increases, like a reverse of specular refraction.
At the critical angle, the shallower light angle stops the light making it out of the water, instead skimming along the
surface. In total internal reflection, the light's angle is reflected completely within the dense medium.
Shallow angle Stone bounces off water
(light bounces off form)
>
T S s |
— p—
——

/

Steep angle \

Stone sinks into water
(light gets absorbed)

28 imagine light as a stone skimming across water. Depending on the angle at which it strikes the water, it will either bounce (reflect] or sink {absorb).
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= angle of its planes in relation 1o our viewpaint

Tmage 27 shows a simplified view of each
@f these interactions occurring in water,
though in reality the difference between
them is far more gradated. However, for our
surposes, we can simply think of each plane
2= either showing a transmitted image or a
seflected one.

Mo the explanation on the previous pages
may have felt a bit abstract and difficult
% wrap your head around. How can we
scwually, practically use our knowledge of
=3l internal reflection in our work?

& = helpful to relate this concept to the
smmmon experience many of us have of
rying o skim stones across water (28).
= order for the stone to bounce along the
wurface, we need to throw it at a shallow
amgie If the angle is wo steep, the stone
sl simply hit the water and sink. We can
- #=ink of light in transparent materials in the
same way, If the stone would bounce, we see

~ & reflection, If it would sink, we see what's

‘Behind the material.

- Now we understand the logic behind it, we

;
‘Besier understand whar we're seeing when
Iook at a transparent cube or any other

form. In image 29 we can see that

3 beach photo @ Minlloo (via Adobe Stock)

8 What we see in a transparent shape depends on

(© reflected image (where pla

CHARLIE PICKARD

nes are shallow to us)

. Transmitted image (where planes are more perpendicular to us)

the internal top plane and botiom plane
display this internal reflection, while the
more front-on internal planes display a
transmitted image of what is behind the
transparent object,

Combining total internal reflection with
our previously discussed distortion and
loss of contrast due to depth, we have
enough information to paint each of our
fundamental forms in this new material
quality, whether planar or curved (30).

30 This cylinder axhibits total internal reflection,
same as the cube, butincludes distortion on

the curved plane that is now familiar o us.

Now thar we have all of the logic to paint any
transparent form into an environment, try it
out! Similar 1o the specular forms, this type
of rendering will change hugely depending
on the environment, so inserting the forms
into different environments is the best form
of practice. You can do this in your own
painted environments or by painting objects
into a photograph (31).

31 Practice painting transparent forms

in photographs, as we did with specular

fighting on pages 151 and 155.
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COLOR CHANGES

Transparent materials can also have
specific local colors, which act similarly
to what we learned when adding specular
color on page 158. The local color acts as
a filter that the image passes through, so
the result will simply be that image taken
down a color's saturation path (32).

Just like with specular color, the easiest
way to achieve this in a digital painting
is by adding a simple Multiply layer of the
desired color. However, there are a few
complications that we need to take into

consideration when we add this color

32 Transparent materials can also have a local color

Correct
transparency

Local color
saturation
increases
where form
is thickest

The first is that any specular reflections will
generally be unaffected by this color flier
2nd should be treated separately. The second
is that, as we discussed on page 162, the more
material that the light has to go through,
the stronger the filiration of the light. For
colored materials, this means that where
the material is thicker, the saturation of the

color change will be more intense,

1f we simply add a Multiply layer on its own,
this saturation will be equal throughout - a
common error as shown in image 33. If we

instead wary this filter with the thickness

of the material, increasing it toward the
center of the sphere, we get a clearer sense

of transparenicy.

These colored transparent materials also
mix subtractively — if we layer different-
colored transparent materials over each
other, the filtered light will mix to black.
We can see this in image 34 with different-
colored lens filters. If enough of them are
layered, light cannot get through, and we

simply see black.

“ It's a commaon mistake to give a transparent ohjact’s acal calor uniform saturation In reality,

the local color should ingrease where the form is thickest and lose saturation where it is thinnest.
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red, blue, and yellow in these examples— that will affect their interaction with light.

Incorrect
transparency

Local color
saturation
is the same
throughout



34 Transparent colorad materials mix subtractively when

layersad, a< you can see in these colored photo filters.

35 The red transparent material creates a red shadow. It's darker and less saturated

than the original local color, though still contains a bright caustic hotspot.

36 Bright spots of
caustic light can be
observed in thase
colorad glass marbles,
poth in the shadows
and within the

marbles themselves.

Fhage 35 8 Walkanddream/Shutterstock.c John Brues

As we learned earlier, light travels all the
way through transparent materials and
always affects the shadow color somewhat
For a colored transparent material, this
means that the local color of the abject will
affect the color of the shadow. In image 35,
the shadow is all red, as the transparent lens
only allows red light through. Since this light
will mix with any ambient light present, it
will also be less saturated than the original

object color.

You might notice the exception in the
center of the shadow — the caustic effect. As
mentioned on page 170, this caustic light is
a concentration of the light passing through
the object, and so is the most chromatic the

local color will allow.

As you can see from the glass marbles in
image 36, these caustic effects can also occur
within the object, creating a spot of extreme
chroma and brightness within each marble.
In spheres, these internal caustic effects will
generally be on the other side from the light
source, but for more complex objects they
are less predictable.
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LIGHT: TRANSPARENCY

REFRACTION
AND IRIDESCENCE

One last aspect of refractive materials to be
aware of is that not all colors (wavelengths
of light) bend the same amount, In fact, the
higher-energy (cool) light refracts faster,
while the rest of the wavelengths refract
less and less down to the lower-energy
(warm) light,

This means that white light will separate

ract

out into its component colors if we re

it enough, as we learned on page 31 Thiz is

liscovered the eclor

how Isaac Newton firs

spectrum — by dif]

acting light through

prisms, This separation of light will occur

whenever light refracts sufficiently through

a4 transparent medium, giving rise 1w

beautiful iridescenr effects (37).

Iridescence literally means “rainbowlike,”
and the rainbow is the most familiar form
of this light separation that we will come
across. Rainbows occur when enough water

droplets in the air refract out the colors in

this way. It is also the most easily predicrable
of these effects - the shape of a rainbow
is always the same, always a large circle,
caused by our cone of vision. We usually

only see a section of this circle, as at least

half of it is usually blocked by the horizon.
For practical purposes, though, this idea of

the rainbow as an arch will serve us fine.

Iridescence can be caused by a great variety
of factors, making it extremely difficult to

predict exactly how the effect will present

itself on different surfaces in our paintings.

However, one common factor is that every

i

idescent rainbow effect will be made up of
the same colors of the spectrum in the same

order, from red to violet (38).

37 2s we learned in the Color chapte
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white light can be refracted into a spectrum of separate colors.

lerstock.cor




Iridescerce is present in many areas of the
animal kingdom, on greasy surfaces like
petrol or soap bubbles, and more subtly on
glass at certain angles, Despite these varied
effects, the visible high-chroma colors will
always appear in the same order, like their

rainbow namesake (39).

The size and shape of each color will vary
wildly depending on the subject, but as long
as we keep to this rainbow order, iridescence
can be a great way to be expressive in our
Images. These are some of maost chromatic
colors present in nature, providing artists a

great opportunity to get colorfull

Red

Orange

Yellow

Green

Cyan

Blue

Violet

38 25 ve learned in the Color chapter,
white light can be refractad into a

sectrum of separate colors

= phioto & Anatod

tock) | Bubble photo @ nikikyto

39 Regardless of the iridescent subject, the

order of the hues will always be the same.

arstock com

—

——
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TRANSLUCENCY

So far we have been dealing with
transparency, where we see a clear image
of what is behind an object. It will now be
useful to explore what happens when our
transparent object moves toward becoming
opague (matte surface shading). Similar
1o when we add texture to a specular
surface, the first thing that happens is
that the transmitted image blurs until
it's unrecognizable. The object is not yet
opaque, but we can no longer see what's
behind it. This is when we move into the
realm of translucent materials (40).

One interesting thing you may notice about
thiz type of shading is that it immediately
locks somewhat familiar. The object has

taken on some characteristics of matte

Transparent

surface shading, with a light shape and
shadow shape that depend on the light
source. However, there are wo T[]Hj()r
differences that break two of the key rules
of matte surface shading. The first is that the
“shadow” shape is now brighter in value than
the lights. The second is thar there's a huge
jump in chroma in the shadows. This effect
doesn't follow the rules of matte surface
shading at all - in fact, it almost appears
o be the reverse of a mame surface. Why
doesn't translucency follow our previously

established rules?

The first difference is easy to explain. The
“shadow” side appears bright because
the object’s material allows light to easily
Meanwhile, the

transmit through it

Semi-transparent

&0 4s this ransparent sphere gains opacity, what would typically be the “shadow™

areas on a matte sphere bacome lighter and mare chromatic than the “light” areas

Extreme transparency

Extreme opacity

FEEEER LY S
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material also reflects very lirtle light, so the
“light” side appears dark instead. All of this
unreflected light passas all the way through
the object to the other side, lightening the

“shadow” shape.

To explain the increased chroma of the
shadow, it's helpful for us to understand a
little of the mechanism behind transparency
on a particle level. This simplified diagram
shows broadly how particles are arranged
for different materials (41). For extremely
transparent materials, such as air, the
particles are spaced far apart. All this empty
space allows light to pass straight through,
without, for the maost part, interacting with
the air particles at all. For the specular

materials we looked at earlier, the opposite

Translucent

&K1 A= the particles
become denser, it
becomes harder for

light to penetrate.

Aerabarean

until eventually it's

R S R reflected. Airand

T

e metals exist at the

two extremes of this
spectrum, with most

cbjectsfalling in the

range in between,
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Varying translucency



Low-energy
wavelengths

High-energy
wavelengths

v

&2 \We can think of warm, low-
energy wavelengths as a2 gentle curve
and cool, high-energy wavelengths

as a more energetic squiggle,

&3 \f we visualize the high-

through particles, we can sce
hew it has more chances to

collide, losing energy faster.

CHARLIE PICKARD

. Collisions

&y Light trarnsmits thraugh thess transiucent soheres, losing coolness and creating warm, chromatic shadows.

is true — the particles are so tghtly packed
together that there's no space for the light o
penetrats, so it's reflected instead.

In between those two extremes, there are
varying degrees to which the light interacts
with particles and loges energy. Since there
is always going to be some loss of light,
for these translucent materials, only the
strongest lights make it through the marerial
unscathed.

WAVELENGTH ENERGCY
We have learned already that color, in its
physical form, is simply wavelengths on
the eclectromagnetic spectrum. On this
spectrum, the warm colors are low-energy
wavelengths and the cool colors are high-
energy. If we represent these two extreme
energy levels with squiggles, as shown in

image 42, we can imagine that the high-
energy colors move around maore, while the
low-energy colors are more relaxed.

If we insert these two extreme waves over
our transiucent material particles, we gain
an important insight into how light interacts
with marerials. You can see just how many
times the high-energy blue wavelength
collides and has opportunities to interact
with the material particles (43). Upon
each collision, the light loses some energy
until it’s fully absorbed by the material. In
comparison, the low-energy red wavelength
passes through relatively unscathed. This
explanation is extremely simplified but

works well enough for artistic purposes.

This may all seem quite abstract, and as

artists we always need to have a view to the

practical. So what does this mean for our
work? We now know that cooler colors lose
energy faster than warmer colors — blue
light is extracted or “scattered” more than
red light. So, as light wansmits through
a medium, it gradually becomes warmer
as the blue light is stripped out. In many
materials, this drop-off occurs too fast for
us to notice, but in translucent materials the
effect is on full display (44).

When we paint translucent shadows, we
must make sure that any shadows with
wansmitted light shift toward warmer
colors. This could mean a hue shift toward
red, or an increase in chroma in the shadows
if they are already warm in color. In fact,
shadows are often where the strongest
chroma occurs, due to this translucent
material effect.




LIGHT: TRANSPARENCY

SUBSURFACE SCATTERING

That warm color shift within translucent
materials is called “subsurface scattering,”
and i's always at play in materials with
any level of transparency. In order to
understand how to control this beautiful
effect, let's have a look at a slightly denser
object - a wax candle. Wax is a classic
material to showcase this effect. Unlike the
fully translucent objects on the previous
pages, wax is a much denser material, and
so will not allow light to pass through its
entire surface (45).

We can see that the longer the light stays
in material, the warmer it hecomes, as well
as becoming darker. As the light penetrates
the surface, it progressively falls off into
the generic shadow value of the object. The
distance that it takes for the light to fully
lose its energy in the material is called the

“penetration depth” of the material.

The concept of penetration depth gives us
a good opportunity to correct a common
student mistake. It's common for beginners
to view this effect as simply the opposite of
matte surface shading. They just flip matte
surface shading, malking the lightest part
the extreme bottom of the form, as shown in
image 46 Howevaer, this is slightly wrong, As
we can see in the correctsphere, the brightest
values in subsurface scattering are the result
of the level of depth the light has traveled
through the material. Since this penetration
depth on a translucent sphere would be
shallowest at the edges, as shown in image
47, the lightest point would actually be the
terminator line, with the light decreasing in
intensity from that point as the depth of the

material increases.

One of the most commonly discussed

materials for subsurface scattering is
human skin, and the subtle use of this effect
is incredibly important when representing

this difficult subject. Try holding your hand

48 In subsurface scattering, colors get more red, more

Penetration
depth

saturated, and darker the farther they penetrate the form.

Correct
shading

Brightest where
form is thinnest

near a bright light, like in image 48, and

you will see the extremely high-chroma red

created by subsurface scattering through
the skin. You may also notice that this red
glow only exists around the contour of the

hand and d

ps off toward the center. Thigis

Incorrect
shading

Brightest point at the bottom,
mimicking matte surface shading

because of the denser bones and flesh in the

center of the fingers and hand blocking the

light. The human form has many varying
densities and transparencies all around
it, which are not uniform, and will require

careful obgervation to get just right.



&7 in subsurface scattering, the lightest areas ere

whare the light passes through the least material - in

the case of a trancslucent sphere, the edges,

&8 Light is commcnly observad scattering through

thin areas of our skin, such as the fingers and ears.

We will delve into skin and skin tones in
their own section on page 198, but for now,
#'s important to note that while subsurface
scattering is most obvious in light skin tones,
1% occurs in all types of skin. The increased
melanin that creates darker skin tones can

&9 Subsurface scattering is visible in every

skin tone and all around the body.

lessen the effect somewhat, but it is always
present, as you can see in image 49. The thin
cartilage and skin of the ear is one of the
most ohvious areas for spotting subsurface
scattering, but it occurs in the rest of the
skin to a lesser, subtler extent.

FSsae 48 © Bashandy/Shutierstock.com | image 49 phato @ bivdone {via Adobe Stock)

Lighter (shallower material)

. Darker (deeper material)

PICKARD
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Matte surface shading (No subsurface scattering)

Translucency (With subsurface scattering)

50 Here we can clearly sea the difference betweaen a matte-curface form and a translucent

skin-like form, Subsurface scettering makes the latter noticeably warmer in colar.

SUGGESTING
SUBSURFACE
SCATTERING

In image 50, we can see how we might
approach applying subsurface scattering
to a generic object with a light skin tone,
with marte-surface versions for comparison.
To achieve the translucent effect, we can
simply add a warm shift in temperature and
darken the lighter values as the depth of the

material increases.

Note that this demonstration is heavily
exaggerated to make the effect clear, and
in actual figurative paintings, the effect will
vary in intensity throughour the form, due
to the many varying anatomical structures
under our skin.

In image 51 we can see whar these varying
effects might look like as we scale up the
penetration depth of the light With no
subsurface scattering, the skin would appear
almost like stone, with no transparency and
a dull finish, With too much scattering, there
almost appears to be an intense light source
within the form iself. Balance is key for
capturing this subtie but imporrant effect.

So far we have only assumed a single direct
light source acting on our object, but real-life
scenarios are rarely this simplified. Ambient
light will also be affecting any object in most
situations, striking it from all angles and
erearing subsurface scattering. The light will
also randomize strongly under the surface
of the object — its exact path is unpredictable.

Therefore, outside of extremely intense,
focused lighting situations, we will observe
degrees of subsurface scattering all over a
translucent form. However, on the light side
of the form, this will generally be drowned
out by the other light modeling raking place.
The scattering will become more apparent
as we move into the object’s shadows, as
shown in the wax candles in image 52. The
shadow color appears generzlly warmer
than the light colors due to this effect, as well
as being slightly brighter than they would on
a ot opaque oblect



No
subsurface
scattering

Maximum
subsurface
scattering

In these spheres, with varying levels of

52 The shadows on these

Sanslucency, we can see the Increasing warmth and trarslucent candles are generally

fluence of light scartering through the material, warmer than the ambient light.

= 52 photo © kotikow/Shutterstock com

CHARLIE PICKARD
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LIGHT:

COMBINING

MATERIALS

To conclude our journey into the complex and fascinating
world of light, this last theory chapter will explore

some of the effects that occur when matte, specular, and

transparent interactions are combined. No material in
reality is ever just one type. While the previous chapters
have already given us a solid grasp of how light effects can
combine, there are a few more advanced phenomena and
specific challenging materials thar, if handled right, will
give ourimages greater veracity.




LIGHT: COMBINING MATERIALS

THE FRESNEL EFFECT

Mattesurfaceshading, specularreflections,
and transparency never happen in
isolation, occurring at the same time on
most of the materials you will ever see or
represent. Let's look at one idea we need to
understand as we begin to use these effects
together: the Fresnel effect.

Augustin-Jean Fresnel was a nineteenth-
century scientist who contribured greatly
to the science of light, most notably in our
understanding of refraction and lenses.
For our purposes, though, Fresnel refers to
a specific effect, most clearly seen across a
lake on a clear day (01).

lf we observe the water’s surface close to
us, we can see the rocks underneath the
transparent water very clearly However, as
we look farther out, we progressively lose
the clarity of this underwater image and
begin to see the specular reflection of the
distant shore instead. By the time pur gaze
reaches the water on the other shore, the
transparency is completely lost and we only
see this reflecred image.

This effect is a consequence of the “total
internal reflection” we learned abour on
page 171 As our angle of view becomes
steeper, more of the transparent image is
reflected internally (under the water instead
of passing through ir) and is unable to reach
our eye, As a result, the reflected image
comes into stronger prominence until it's
the only thing we see. The general mile we
can follow here is: A steep angle = 2 weak
specular reflection, and a shallow angle = a
strong specular reflection (02, 03).

This effect is something we understand
quite intuitively for extremely transparent
materials, Many people have had the
experience of seeing a landscape reflected
on a far shore, yer heinig able to see their own
feet if they Inok straight down into the water.
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01 The Fresnel sffect visible on a lake.

Steep angle (weak reflected image, strong transmitted image)

. Shallow angle (strong reflected image, weak transmitted image)

02 4 s1eep angle of view equals @ weak reflaction and a clearer view

Into the water, while a shallow angle af view results in the cpposite

What is less understood is that this effect is
always present on a huge range of marerials,
inrlnding many with a mere matte surface.

We can see this in image 04 The maue
surface shading of the red sheer is extremely
prominen: when we view it faceon,
with no reflected image. However, as the

viewing angle becomes shallower, the sheet

becomes much more strongly reflective.
The reflection becomes much more present,
and the color {s more dictated by the white
backdrop than by the sheet's red local calor.
Try locking at the smooth surface of 3 coffee
table or similar object in real life, first from
directly above and then from a lower angle,
and see how much the color and reflection
change (05).

Irmage 01 & davyladd |viz Adobe Stock)
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Perpendicular Medium angle Shallow angle

03 Wwhen viewing the glass plane at 3 perpendicular angle, we see the maximum transmitted image with minimal

reflection. As the plane turne, the transmitted image bacomes weaker and the reflected image stronger.

04 4sthe

viewing gets
shallower, we
soa more of
the color of the

background (in

4 this casa whita]
mixing additively
with the matte
surface color
af the ohject

Angle becomes shallower
4 = |_ 08 Observe
various flat

surfaces in real
life and see how

drastically they

can change whan

]
‘i;/i You alter your

viewing angle.

Steeper angle - Shallower angle
Stronger matte surface Weaker matte surface
Weaker reflection Stronger reflection
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Without Fresnel effect

06 Thereflection is somewhat uncenvincing to us when it's simply a direct flip of the

oblect. Fading the reflection 1o suggest the Fresnel effect makes it far more believable

We can immediately see the results of this
effect when we place objects on a slightly
reflective floor. In image 06 you can see
a scene depicted without the Fresnel
effact, with the reflection simply being a
generic flipped image of the object. The
results appear somewhat artificial. If we
add the Fresnel effect by simply erasing
the reflection as it approaches the viewer
in space, just a simple gradient, it hugely

heightens the realism of the scene.

This type of reflection is more commeon than

you might think - keep an eye out for it on
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the surfaces around you! The Fresnel effect
is happening all the time and has strong
effects on the colors that we observe at these
shallow angles. On curved forms, especially,

we see this idea coming into strong effect.

Since curved forms go through every angle
before completely turning away from our
eye, there will always be some influence of

these stronger reflections (07).

If we apply this effect to a simply modeled

form, we can see just how much realism it
adds to our paintings. In image 08 we can
see a basic cylinder modeled purely with
matte surface shading, with walues and

chroma conforming to our simple rules in

With Fresnel effect

relation to the light source, The painting has
some dimension but it doesn't sit naturally
in the scene — it looks like a basic 3D render

that lacks realism.

However, when we add specular reflections,
we can see how the influence of the
environment brings realism to the image.
The modeling on a form will always have
some color influence from its surrounding
environment, and it's important that we

consider this whenever we paint.
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07 As tho viewing angle
becomes shallower toward
the object’s contour, we see

astronger Frasnel effect.

Matte Specular Matte surface with
surface only reflections only Fresnel reflections

OB The matte surface on its own loske flat and unrealistic. Layering specular information on

fop in Screen mode, with greater strength toward the edges, gives us much more depth.
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SPECULAR EFFECTS

ON MATTE SURFACES

Now that we are aware of all varying
effects of specular and matte shading, we
need to discuss how these different types
of shading interact in objects that possess
elements of both. No surface will ever be
purely matte — some specular shine will
always be present — so we need to always
keep this in mind when we work.

In general, as we spoke about on page 102,
we can think about these two types of
shading as occurring on different layers
of a material. We can almost think of the
specular shading as an outer shell around
the form. One of the wonderful things about
creating paintings digitally is that we can
even represent this in how we crganize our
layers, placing a higher specular layer over
a lower layer with all the matte shading. In
image 09 we can see the rwo layers [ have
created for one form, allowing us 1o examine

these interactions.

As mentioned on page 72 if an object
displays a lot of matte surface shading, most
of the light striking it must be absorbed,
making it an inefficient specular reflector.
So while we could initially paint its specular
layer as a pure chrome object, we would need
to remove a lot of the information from the
darker elements as we go, which Is just nol
an efficient way to work. Due to this, many
painters will only consider the highlight as
the important specular information, but it's
Impartant to realize that specular nuances
are happening all throughout the form.

These two layers mix additively as light on
the surface. This means thatr anywhere that
i dark in the specular information will just
appear as matte shading. Anywhere where
the specular information is lighter, the
specular layer will tint the underlying marte

surface color. In order to simulate this in
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. Outer layer (specular)

Matte only

09 We can think of matte shading and specular shading

as oceurring on different lavers of an abjlect's material

Specular plus matte

10 when adding Frasnel, the specular reflaction strength Is varied, becoming stronger on planes

Inner layer (matte)

Specular only

Fresnel refiections added

challower to cur vision. These shallower planes zlso take on some of the background color,
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The same effect occurs no matter what
the local color of the object is. In image 13
we can see znother set of forms in a series
of different environments, this time with
stronger local colors. The black background
influences the spheres’ colors the least, so is

pur “control” version to compare against.

In the other versions, that original color
is shown in the outer sguare, while the
inner square is the new color influenced
by the colored background. The effect of
the surroundings is powerful, though the
colors mix as we would expect: In the red
environment, the yellow Decomes orange,
the blue becomes purple, and so on This is

not new information to us.

However, one interesting changeis that each
of the affected colors is also brighter in value
than the neutral original. This is because,
unlike many of the color interactions we
have dealt with so far, thesecolors are mixing
as light, Therefore, they mix additively and
hecome brighter, rather than losing value as
they would if we ware mixing paints.

It's also worth noting that the colored sphere
that matches the environment color is also
the least affecred in hue This is because [t's
mixing with its own color—so its hue doesn't

change, but it does become brighter in value,

HIGHLIGHT TYPES

Since much of the information from the
specular reflection will be lost in darkness
on mopst mare forms, the highlight and
its proper placement will always be our
key concern. In order to understand this
placement better, it can be useful to follow
the simple path of a light source and track
the path of our two important highlighrs:

+The matte “form” highlizht: The point
of highest chroma and local value,

-The specular highlight: The point

of highest absolute value — a lower-
chroma tint of the form highlight.

Black
background
has least
influence

13 The black background has the least influsnce on tha objects’ colors, making itan ideal

reference for carnparisen with different backgrounds. In the other sxamples, the outer calor

of each sguare is the original color of the plane, with the new perceived colar inside.

Image 14 shows a form viewed from straight
on with the light source’s position rotating
away from us, with the form highlight
marked in blue and the specular highlight
marked in orange, The form highlight is
created by the plane perpendicular to the
light, while the specular highlight is decided
by our relationship to the light source — the
angle of reflection being the same as the

angle of incidence (see page 70

The most common highlighting mistake
is assuming that both of these highlights
are In the same place. Many people simply
paint up to the highlight and leave it at that.
However, as we can see in the diagrams, this
is simply not the case. This scenario would
only pccur when our eye is in the same
position as the light source. As soon as the
light moves from that impossible pesition,
the difference between the two highlights

becomes gradually larger. By the time the
light is directly above the object, the form
highlight is seen at the 45-degree point,
halfway down the form.

As the light source moves behind the form,
we no longer see the form highlight, as it's
nn the unseen side of the sphere —but we still
see the specular highlight! Due to the Fresnel
effect, this is also where the reflection pf
the light source is strongest, almost a direct
reflection. This type of lighting is called *rim
lighting” and is strongly defined by the color
of the light source.

This separation of highlights is incredibly
important when we work, and identifying
the two different types is one of the most
important things for us to do early in any
painting. This is because all of the form
changes nead to be painted in relation ro the




Front

Front %

N

Top light

Backlight
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© Form highlight (matte)

s Specular highlight

W& The two highlight types will always appear in diffarent places, relative to our eye. 18 The shadow shape and highlight on an cbject

The only time they would appear in the same pesition is in a hyputhetical, impossibie must never meet. The only exception is when the cast

scenario where the light scurce and our viewpoint are In exactly the same place. shadow from-another form blocks the highlight.

form highlight, gaining chroma, while the
specular information is just a lighter value
added on top of this deeper shading [t's an
extremely common area for errors, so it's

worth paying close attention to it.

The specular highlight must never enter
the form shadow — this is an abselute rule

that should never be viclated, The two
must never touch, and there will always
he some light shape betrween the specular
and the terminator. Even in the backlit rim
lighting scenario, you can see a fine degree
of separation between the highlight and the
shadow shape — ir's incredibly narrow and
subtle, but it’s there.

However, a cast shadow from another shape
may directly block the highlight. In this case,
the specular highlight will continue right
up to the shadow shape. These can be some
of the most striking, contrasting edges in a
painting, but keep in mind thar this is the
only scenario where 2 shadow shape and a
specular highlight make contact (15).
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TEXTURE CHANGES

Another
whenever we model objects is the quality
of surface texture. When we use the term

important consideration

“texture” here, we mean something more
specific than simply what the surface is
made from - we mean its surface quality.
Another way of thinking about this is the
surface's level of roughness. Ask yourself
what the surface would feel like. Is it
smooth or rough? How rough?

While we will generally think of texture
as a unique property of a material, it is

\ Form highlight

‘ Dark halftone

actually also a result of changes in form and
will conform to all the logic that we have
discussed so far. While beginners will often
attempr to fake texture with 2 clever use of
brushes — and more advanced artists often
pull this off — if we are going to represent
texture properly, we need to understand that
we paint texture in the same way we paint
larger forms, just on a smaller scale.

Students can often be misled by the
mesmerizing detail of texture and miss the
larger forms on top of which texture always

Light halftone

‘ Shadow terminator

sits. To avoid this problem, it's helpful to
imagine what the object would look like if
covered by thick drapery of irs local color,
and start by painting that. This is the “large
form” of the object.

Start by representing only these large
changes in form, then the medium forms,
progressively working toward the smaller
textural forms. This approach is called
working “from general 1o specific” and is
one of the most important core working
principles of all modeling,

\ Halftone

Shadow

16 4 textured plans with the corresponding value group for that angle. Note how the

texture starts out lass visible, bacames highly vicible, then bacomes less so again.
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Minimal
texture in light

More texture

toward dark

halftone

¥7 The tennis ball's fuzzy texture is less visible in the brightest areas,

When we endeavor to represent texturs
in matte surface shading, it's helpful to
examine the case of one simple plane as it
turns from light to shadow. For clarity, let's
add an angled triangular strip texture, so we
c=n track the changes in modeling (16). If we

look at the first form highlight, under full

rect light, the texture is extremely hard
1o make out. The values are grouped very
close together, so any changes in form will

Be within an extremely tight range.

However, as the plane moves down through

the angles, the clarity of the texture

reases exponentially as we approach the

mags 17 phot

ergey Nivens (via

shadow area. At the darl halftone point, we
can see the maximum amount of textural
information, which leads us o a useful
strategy: When representing texture, focus

on the dark halftone,

It may be surprising that the plane is
not wholly in shadow as it becomes
perpendicular to the light source (the dark
halfione stage). In order to throw the form
entirely into shadow, we acrually need to
rotate the plane even further away The
exact angle where this effect occurs will
vary depending on the level of texture; but
it is important to remember that this rexture
will be felt strongly along the shadow

terminator's edge as well,

This general increase in textural contrast as
we move down the form will always be true,
and is easily ohservable in photography. In
image 17 we can see just how much stronger
the tennis ball's fuzzy texture appears as
the form turns from the light, reaching

maximum clarity at the dark halftone point.

Many artists take advantage of this and
focus strongly on adding texture to the dark
hzlfrone — in facr, detailing that area is often
enough on its own to suggest texture, This is
a huge boon that allows us to be much more

efficient and effective in our paintings.
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L

R SURFACE

So far our discussion of texture has focused
purely on matte surface modeling. However,
we also learned previously that no marerial
is perfectly matte, so we must learn how
texture affects specular surfaces as well.
Image 18 shows a perfectly smooth sphere
that will be the starting point for our
observations here.

1B This perfectly smooth, chrome, specular sphere

will be the basis for our texture exploration here.

In image 19, we can see some simple rexture
created on a sphere by adding a couple of
scratches in one direction, with a cross-
section to clarify exactly what is being done
to the form. Each new scratch conforms to
the exact same logic that we have learned
so far - that a plane at a certain angle will
reflect an image of a particular part of the

environment.

This means that each angle of the scratchisa
color displaced to the right or left, stretching
the reflected image in a perpendicular
direction to the scratch. If we add mere
scratches farther arcund the form, they
cannot pick up values from the front of
the sphere. On the cross-section diagrams,
the angles with matching directions — and
therefore, matching colors — are highlighted
in red or blue.

If we multiply these scratches over the
entire surface of the sphere, we can see the
perpendicular stretching effect increase

(20). Since these scratches are small
and numerpus enough o not register as
individual marks, all we perceive are the
specular highlight and blurred reflectss
image stretching in the same perpendiculas
dirertion. If we change the direction 1o

vertical scratches, the effect is reversed.

1f we combine these two types of texture, the
blurring and highlight expands farther as
the image stretches in both perpendiculas
(21). This textured
surface begins to appear less shiny, and

directions heavily
the more texture we add, the more matte it
becomes (22), Note that this is not true matte
surface shading — only the illusion of it The
materizl is still entirely specular and would
require 2 looser atomic structure to become
truly matte. The reflection is somewhat
randomized by the surface bur is sull
absolutely an image of the surroundings
We often see this effect on metallic surfaces
that have been subject to a lot of wear, such

as used armer or an old car. Many metallic

Highlight spreads out perpendicular to scratches

v

< v

Two scratches

| |- |\

<

Three scratches

e Al

. @ Same angle = same color

19 ©n a specular subject, the image will Be stretched perpendicular to any texturs added, and planes facing the same angles will reflect the same colors,



paints also take on this appearance, as they
usually consist af riny shards of metal spread
all over the surface of the object, leading to
a much reugher surface without obviously
changing the object’s planes.

As we learned on page 190, these lighting
effects will rarely (if ever) be observed in

Herizontal scratches

Blurred
image

isolation. On most materials, they will be
seen together and be subjecr ta multiple
logics at the same time. Since objects that
are more matte will generally be inefficient
specular reflectors, we usually only see the
effects of specular reflection in the bright
specular highlight. So, as we learned on page

195, representing texture is most efficient if

Texture

Texture

we focus detail on the highlight and dark

halftone areas.

Image 23 shows just how much we can vary
the appearance of texture by adjusting these
two elements on the same subject — our
primary strategy for handling texture on
most forms.

Vertical scratches

Blurred image

20 ifwe multiply the scratches to cover the whole sphere, the perpendicular blurring effect becomes more strongly apparent.

21 if the scratches are layered In both directions, the specular

Saghlight is expanded and stretched both ways

22 2 more neavily textured specular surface begins to appear more

matte, but remember that it's not truly, completely matte.

Broken-up

Full specular .
; specular
image clari
= < image (rough,
{smooth, RIS [
“shiny"” surface > m:; 2
surface
i ey Varied manipulation of highlight, dark halftone, and silhouette texture)

= Lsarning how to vary our handling of the specular highlight and dark halftone is key to mastering the communication of surface texture,
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COMPLEX MATERIALS: SKIN

Skin is one of the most fascinating and

often confusing areas of study for beginner
artists. Since most artists will have to
interact at least somewhat with depicting
people, this is an important material to
understand, and a great place to start
learning how we can approach analyzing

other materials.

Everything we have learned so far will
serve as our conceprual framework for
understanding this complex subject. There
are three basic questions that we must ask

when approaching this, or any, new material:

-What is the local color, or range
of local colors? There could be one
general local color or numerous
variations. These may be organic or
synthetic. We would expect organic
color to be more gradated and varied,
while synthetic, artificial coloring
(such as a tattoo or paint) would

change more suddenly.

-Is this material primarily matte,
specular, transparent, or luminescent?
Having this clearly set in our mind
is essential, as it will guide us on the
general logic t use in rendering the
material. There will always be some
degree of other types of interaction
present in any material, so we must
consider the extent of each.

-What is the material’s texture? ls
the texture of the material rough or
smooth? Whar is the rause of this
texture, if it’s present, and how might

that affect our considerations?

If we can clearly answer these three
fundamental guestions about a material,
we gain a great head start in understanding
how it works, The best way to test our

understanding, as always, is by wying to
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Value

24 Trisorange

Munsell diagram

shows genaric

g | Generic skin tones
human skin tonss -

falling roughly In
the zone of 20-80

percent chroma.

000
L1 1
9000
0006

render the material on the fundamental

28 Within the

generally orange

tone of skin, we
can observe huge
organic variation

Including reds

and pinks,

forms of a sphere and cube. So let's look
at how we might apply this process to
varied

understanding the chzallenging,

subject of human skin.



WHAT'S THE

LOCAL COLOR?

Our first question of local color is fairly easy
to answer when it comes to skin. Skin’s local
color will generally exist in a predictable
and narrow range. In image 24, the Munsell
diagram for a middle orange rone, we can
see where this range of skin colors will
generally fall. Orange starts to take on the
appearance of skin as we lower the chroma,
with generic skin tones typically existing in
the orange tones below fifty percent chroma.

Keep in mind that when we are working

digitally. we are generally working with
saturation rather than chroma. This means

mage 26 photo £ gbaligiggs (via Adobe Stock)

thatdarker skin tones will typically be higher
in saturation than lighter ones, though they
are still roughly the same chroma.

Within these generic skin tones, we can
observe wide variations from yellow-
oranges to fully chromatic reds (25). Many
of the oranges and reds come through from
the more highly chromatic blood showing
through the surface of the skin. These subtle
variations sometimes appear to students as
greens and reds. For example, people often
refer to the veins as being "blue.”

However, if we lock at some of these

variations in isolation, we can see that while

CHARLIE PICKARD

they may appear blue, purple, or green in
context, they are acrually variations of low-
chroma oranges, yellows, and reds, and not
“blue” at all (26).

Skin is organic, so s always varying in
color, often in quite subtle, gradated shifts,
Without these variations, it would lock like
stone or plastic, so it’s vital to include them
throughout the whole surface. Realizing that
these coler variations exist in guite a tight
range of harmony is one of the most helpful
guides for this.

26 While veins appear “blue” in the warm context of skin, when seen next to

& true blue it becomes clear that they are actually & low-chroma warm gray.
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MATTE, SPECULAR,

Ol TRANSPAREMNT?
Ingeneral, skin is primarily a matte material,
and many artisis have made wonderful
paintings purely appealing to this quality.
However, if we want to be more specific, skin
is an opague but fairly translucent material,
and this translucency becomes incredibly
important when we get into color.

In image 27 we can see a simplification of
the three layers of the human form: skin
and fat, muscle and bleod, and finally,
bene. The changing thickness of these three
layers around the human form explains
many of the local color variatons thar
we observe. Our skin can appear lower or
higher in chroma, and more red or more
yellow, depending on the thickness of these
different layers.

There are some consistent areas where
these shifts can occur, For example, noses
and ears generally appear redder due to
increased 5100&'1 flow. However, the exact
places where these areas occur are subject
to a huge amount of variation, and can
even vary depending on emotion. Everyona
is familiar with the red flush that comes to
an embarrassed face! Due to these countless
variations, the best way o get these shifts
right is always going to be observing them
and learning from life.

Everything that we learned abour
transhicency and subsurface scattering
remains true here. Skin shadows are a
bit lighter and more chromatic than you
might expecr. The ambient light will also
have a strong effect on the darkest accents
in transparent surfaces. Since the only
light that can get into these small gaps is
entering ar extremely shallow angles, many
artists decide to paint their darkest colors
on transparent materials with extremely
chromatic colors. For example, painting
a skin shadow down to a chromaric red.
orange rather a low-chroma black (28).

o Skin/fat (low-chroma yellow)

@ Muscie/biood (high-chroma red)

27 The variation of thece three
O Bone (low-chroma gray) layers creates organic shifts and

gradations of focal color in our skin,

28 Any light that reaches these
shadowed areas would hit at shallow
angles, thersfare traveling through lass
translucent material and causing 8 hotspot

of high chroma in the deepest darks.



Thisis by no means the only way toapproach
figurative paintings. However, it can be
an incredibly effective way to encourage
purselves to explore this transparent aspect
of skin in our paintings, as shown in image
29, by Anders Zorn.

All skin will also display some level of
specularity, but it is generally an inefficient
specular reflector, so we don't need to worry
much about specularity beyond the stronger
highlights. We will not see much of the
environment reflected in skin, aside from

some Fresnel color influence.

However, one important peint to mention
here is the effect of darkening skin tones.
Skin gets darker primarily because of an
increase in melanin. The more densely
packed this melanin, the darker the
pbserved value of the skin, leading to
increased specularity and slightly decreased
translucency (30).

The difference is subtle but this change
will lead to slightdy different priorities
when approaching painting the different
skin types. The feeling of lighter skin tones
will depend more on communicating the
rranslucency and darker skin tones will
depend more on the specularity (31).

30 The lighter tha skin tane, the more
trarsparent it appears. The darker tha
skin tone, the less transparent (and

therefare more specular) it appears.

Smage 30 photography [top to bottam) by Afif Kusuma on Unsplash, Rekin Bhara) frebinbharajeom), and Awab Husameldin on Unspiash

29 | this 1887 portrait, Emma Zorn, Reading, by Anders Zarr, the ambient
occlusion shadows are warmer and higher-chroma than the general skin shadows

sisewhera, due to the higher trancparency of arsas like the nostrils and lips

Less melanin,
more transparency

More melanin,
less transparency

31 as the melanin becomes
denser and the sKin wone
becomes darker, tha skin
appears less transparent

and more reflective,
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32 Wet and dry skin have very different specular reflections, which must be kept inmind when representing cily or diffuse areas

If you look very closely at your own skin.

you'll see that it's a fundamentally rough,
textured surface, with various pores and
riny wrinkles all over its surface. This
rexture can be very subtle and is sometimes
not even noticed by students, While some
artists choose to call attention to this
texture, for the most part, we don't need
o worry oo much about it In our martte

surface modeling.

This texture will, however, have a huge
affect on the way that specular reflections

appear on the surface As we discussed on

page 72, a rough surface will diffusely blur
the reflected image, generally leading to
diffuse highlights. The smoothness of the
surface will also be complicated somewhat

by wetness.

In image 32, we can see thar the highlights
on wet or dewy skin are sharper and more
defined than they are on diffuse or dry skin.
This effect occurs at varying levels across
our skin, with some areas that are smoother

or higher in oil content (such as the nose)

XX Clin iz = powerful vehicle for axtarnal light colors, offering Us great creatlve
i)

having more prominently defined highlights
than others,

On a final note, all our discussion of local
color is assuming a perfectly balanced white
light, assuming realism is our main aim.
However, due to the low-chroma nature of
skin, it can display any colored light source
(remember, low chroma in light means more

colors are “present” in it). Therefore, any

Cope in our IMmages.

treatment of skin needs to acknowledge that
the actual color we see will change to fit the
gamut we are painting within (33).

The possibilities for “skin color” are actually
endless and will conform 1o whatever coler
gamut or light we are choosing to paint
under, As artists, we cannot allow our
understanding of the material to make us

inflexible in our color decisions.

HME STUDIO [via Adobe Stock)




COMPLEX

MATERIALS: DRAPERY

Now that we've looked at skin. let's explore
how we might apply the same approach to
other materials. Another common subject
you might encounter is drapery which
we can approach with the same three

fundamental questions.

Drapery is far less limited than our previous
example of skin tones. Since it's synthetically
colored with dyes, it is almost limitless in its
range of potential hues and patterns. Any
color that we can mix, we can recreate in
drapery (34). Another quality to bear in

mind is that it will typically be presented

| S_-—

34 Fabric can be found in any eolar we are capable of

mixing, giving us an essentially limitless range of colors

[as well a5 pattems anc weaaves) for aur work

Matte inforrmation only

35 Here you can see the matte and specular information isclated wi

SIMme specl

r influenceis present. the matte s

in distinct pieces, therefore with distinct

shapes of color. There may be exceptions 1o

1

this, but this wil ically he of most

textiles we repre

loth is generally one of the more matte

surfaces we will encounter, due to its
threaded mature. There are exceptions to
this rule, such as silk (see overleaf), but most
cloth is matte with a weal degree of specular
information. We can see this specular

quality isolated in image 35, but the matte

surface shading is the pr y driver for

this material.

36 Though we've ofter

weave of th ric rather than

larizing filter.

ce shading is the primary property.

saan “through” ct

It's often surprising to students that cloth

is typically an opague (non-transparent

fist=iicly because everyone has had the
experience of seeing “through® drapery.
However, this acrually has far more to

do with the texture of the cloth than its

inherent Iransparency.

If we shine a through a cloth, we can

see this rexture more clearly (36). When we

see “through” a piece of cloth, it's usually

because we are seeing light pass through the

empty spaces benween the woven threads,
rather than actually refracting through the

fabric in the same manner as a transparent

al such as glass.

oth, it's usually due to the

Ny actual transparent properties

Specular information only
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LIGHT: COMBINING MATERIALS

WHAT’'S THE

TEXTURE?

The texture of drapery will vary in density,
but it will always fundamentally be quite a
textured surface. made fram rube-shaped
threads woven together in various patterns,
The exact composition of these patterns will
vary depending on the specific properties
of each textile, but will generally repeat
throughout an individusl piece of fabric. The
quantity of threads contained in a particular
area of fabric is called the *thread count,”
and the higher this number, the smoothar
the ohserved texture will be.

In most cloth that we observe, these thread
counts will be high enough thar we can't
make out the individual details, but it helps
to know the structural makeup of these
textures, even if we are only suggesting them
in practice. Image 37 shows how threads
alter the woven texture we see, ranging from
an extremely low thread count (such as a
handmade knitted cloth) to a higher thread
count more typical of what we encounter on
a daily basis.

DRAPERY ON FORMS
Other considerations when representing
drapery are that it's typically quite thin and
often draped over other forms. Due to this,
well-painted drapery will always be more
defined by the underlying covered form
than by the shape of the cloth itself (38).
Remember to ask yourself these questions:

+ What forms are being draped over?
s this fabric covering a rounded,
planar, or perhaps pointed shape?

+What forces are being involved?
Just gravity, as pictured here? Or
perhaps the cloth is influenced by
something else, such as being pulled
or blowing in the wind?

- Which areas have too little space for

drapery? These areas are where folds
will occur.,
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Low thread count

v

> High thread count

(prominent texture)

(subtle texture)

37 Cloth texture appears smoother as the thread count increases in density.

Smoother textures can be more subtly suggested when we paint them

3B We need to consider the shape of the form beneath the drapery,

and areas where less cloth will fit, causing wrinkles and folds,

Mostof the time, when representing drapery,
it will be in the form of clothing. Most of the
clothing we encounter is not just made of
one continuous piece of cloth, but multiple
pieces of varying shapes and sizes, stitched
together: The meeting point of two pieces
creates a seam (39). Seams will vary greatly
depending on the function and style of
different clothes, so it's best to observe them

39 Ciothing will 2lso feature searns and stitching

that influence the shape and direction of the fabric,

from reference. [n general, though, they will
be placed to avoid excessive folding around
the body, and will appear as a slightly raised
bump with a deep shadow where the two
pieces meet.

&0 silkc has a very finaly waven, highly specular
finich that is very differant from most fabrics

you will observe in everyday clothing.

image 32 photo by Nimble Made on Unsplash | Image 40 & koya979/Shutterstock com



OTH XTILES

One of the notable exceptions to the usually
matte nature of cloth is finely woven silk,
This fabric displays a large amount of
gpecular reflection due to the extremely
fine weave that creates its nearly perfectly
smooth surface (40).

Soit'simpertant to keep in mind that most of
the examples given here are only fully true of
typical cloth materials such as cotton, while
many other interesting and more unusual
textiles ewxist. A plain, matte fabric is a
helpful base for approaching the fascinating
subject of drapery, but it can only ever be

an introduction. Within fashion, people
strive for variability — the differing qualities
with textiles and garments are vast and
the different types need to be approached
in their own way. It is always helpful to
look at references and try to discern these
differences for vourself,

OTHER COMPLEX MATERIALS

DBeyond skin and cloth, the broad world of
materials that surrounds vs at all times
is functionally infinite and sometimes
overwhelming. What you have learned
in this book is an introduction to this
wonderful world, and using the logic
laid out so far, you will be able to analyze
surfaces, light materials, and render colors
easily in your own work.

Remember to ask yourself those three
questions (“What's the local color? Is it
matte, specular, or transparent? What's the
texture?”), gatherreferences, and try to apply
each new texture to the fundamental forms
we have discussed throughout this chapter.
Add your texture ohjects into enviranments
and lighting scenarios. These pracrices will
give you full and confident contrel over each
new material.

Weathered iron

Image 41 below shows examples of what
these studies might look like for three
other materials. How many others can you

discover around you?

This worn metal is technically specular, but
its roughness, due to weathering, makes
it practically matte, Its local color is a low-
chroma, low-value cool gray, bur rust from
moisture has also formed, introducing some
warm, chromatic tones. This play of warm
and coal is crucial 1o capruring the overall

effect of the marterial.

This wood is primarily matte, with a local
color of low-chroma brown in the yellow-
red hue range. Wood textures are highly

variable depending on treatment, but this

example is fairly smooth. Due to the way
trees grow, wood generally has a dark grain
following a particular direction, and keeping
this consistent is important for conveying

the material.

Wax is a primarily translucent substance,
4s WE saw nn pages 180 and 133, displaying
2 high level of subsurface scattering, This
example is a high-value, low-chroma warm
vellow, and the material texture iz generally
smooth. As wax melts, runs, and cools, it
creates drips — these long, thin forms are an
excellent opportunity to show translucency.

£ Using everything we've learned about matte, specular, and transparent surfaces, we can analyze and leamn to paint new materials.
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TUTORIALS

01 A DETAILED

LINE DRAWING

Whenever | start an illustration, T always
begin with a detailed line drawing to
solve any structural issues upfront, such
as environment design, perspective, and
possibly character anatomy and body
language. This gives me a solid base that I
can use to test out different color schemes
and lighting scenarios later on, The drawing
is a safety net that allows me 1o be more free
and experimental in my color choices.

From here, the drawing can go in many
different directions, depending on what
palette and mood I choose. I always go by this
rule of thumb: “The line drawing tells you
what you are seeing; the color tells you how
to feel about it.” Thraughout this chapter, we
are going to explore 2 few different ways to
“feel about” the same scene.

4
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LIGHTING SCENARIO:
OVERCAST

We are going to start out with the simplest of
lighting scenarios: overeast lighting Imagine
a day without any direct sunlight, All you
are seeing is a thick layer of ¢louds that are
white or light gray. These clouds act like a
giant photographers softbox that diffuses
the light coming from above, creating an
even illumination around the entire scene.
It is bright enough that you can see every
object in detail, and in the absence of direct

sunlight, there are no harsh shadows.

02 SETTING UP AN
OVERCAST DAY

I like to think of overcast lighting as the
“purest” way of viewing our environment,
without any shadows or other elements
stealing away our attention, It's a drama-
free lighting scenario, almost like a matter-

of-fact statement that just says: "Look, this is

a house”

My first step when it comes to any kind of
color palette is to get rid of the white canvas.
It's hard to judge colors against white, 3o
I immediately replace it with something
neutral and slightly darker. In this case, the
light-gray sky provides a good base. [ make
sure every new color I introduce fits in terms
of saturation, lightness, and temperature,

I try not to go too vibrant, but also not too
dull. I'place every new color on its own layer,
and if one of them stands out too much, [ use
Photoshop’s Hue/Saturation adjustments to
tone it down.

01in any software, | always set my line layer to "Multiply” mode and paint on o new layer

underneatn i This way, the sketch will remain intact, no matter how messy | am with my colors.
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D2 While building the color palette, | also st

ground, and background - going from dark leaves In

establishing a value scheme that separates the foreground. middis

e front, all the way to the light-gray sky in the back.

. . ADDING NEW COLORS

Choosing my palette. 7

se are some of the colors | am

introducing in relation to the original light-gray base. My goal is to

createa o

with a mix of light a

value range and = variety of hues for vicual interost,

d dark celors for the greund, cabin, and foliage

2n
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03 vou can see an example of the subtle hue varlation | was talking about on the roof and ground.,

[ now color every element in the painting
using lors of neutral tones, sspecizlly for the
housge. [ love painting wooden houses because
the natural material fits perfectly with a Iush
green environment, and it provides a good
resting place for the eyes. Neurral tones are
also a great backdrop for more vibrant colors.

People often avoid neurrals and grays because
they don't want their paintings to look
dull or boring, but I love them! If you avoid
grays altogether and make every element in
the scene extremely saturated, everything
eereams for the viewer's attention, and as a
result, nothing stands cut. But if you maintain
a balance between neutral tones and some
strategically placed, vibrant focal points,
that's when they complement each other. You
can use this approach to draw the viewer's

attention and create a rhythm in the scene.

212

Pllylng with hue. Graoy tones deserve more love! If you work with subtle hue variations,

they can actually look gquite cotorful. This is an exampie of the variety you can achieve,



Gray area. |
you will ng

st ina small

At this point, I am happy with the basic
color palette, and am moving on to paint
details and textures. Right now, everything
looks flat, bur my goal is to give the illusion
that the roof is thatched and the beams
are made of wood. Textures become even
more important when there is no dramatic
lighting in the scene to provide extra visual
interest, so 1 am giving each surface close
attention. Leaves will become smooth and

shiny, and stones will become ragged.

1 don’t usually have a fixed order in which
I paint things. I often start with either a
big area that I can cover quickly to pick up
momentum, or whichever unfinished area
bothers me the most. This time, in both

cases, it'’s the roof!

Oka - 0&c am adding lighter strokes and darker shadows to indicate the thatched

rmaterial, making sure that their direction follows the perspective of the rool.

O&d The roof still looks boring to me, so | break it up with some

vegelation. Adding a bitof green creates that vital visual interest.
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052 - 05d | make sure the planks actually look flat, not curved or warped, which can easily

happen if lighter values are used in the wrong places This precess is all about precision and subtlety.




Base color Cooler gray

Darker accent tones

Building up tones,

Starting out from the base color, | add
& cooler gray tone followed by somea
darker accents, Overall, though, | keep

the value and color range fairly narmow.

Generally, with every element that [ paint,
1 wani to highlight its volume and structure.
| used to make the mistake of being too
heavy-handed in my use of values, but I have
come to learn that a little goes a long way.
1 like to keep the contrast wirhin a single
urface fairly low at first, and just focus on
introducing different hues. Then, step by
step, I bring in subtle gradients, shadows,
and indentarions to suggest texture and

three-dimensionality,

Wooden planks aren't the most exciting
subjects ta paint and are certainly not the
focal peint of this illustration! I want them
to be just detailed enough to create some
“noise” in the overall llustration, but not so

much thar they are the first thing you notice.

Shadows are fundamental in creating the

illusion of three-dimensionality. $ince we are

dealing with an overcast lighting scenario,

we don't have any harsh sep

ations of light

D62 A simpls, soft gradient canbea great starting point te Indicate shadows and suggest depth

mizke sure to integrate shadows and textures as 1 gg, so that they both work together.

and shadow. Instead, at our disposal are soft

gradations that ger darker as they wurn away
from the light source (in this case, the giant
softbox that is the cloudy sky). The main
goal is to make use of these “form shadows"
1o highlight the structure of each element in

the scens,

This is also & good time to mention a

phenomenon called “ambient occlusion,”
which refers to those dark corners and
crevices where little or no light gets in, It
is commonly seen in deep folds of fabric or
where furniture touches the floor. You can
even notice it when you bend your arm and
look at where the skin pushes together. You
can learn more about ambient occlusion

and how it's formed on page 96

In this particular scene, the area below the
roof is most affected by these two shadow
types. It won't catch much light, and neither
will the corner over to the left, where the
bicycle and boxes are stored, with all its little

nooks and crannies,
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06b Whils | am painting and cetailing all the different surfacas,

| constantly remind myself that the light is coming from above.

06¢ asthe light on these sheltered objects comes from above, everything gets lighter

toward the bottom, You can see this mast clearly in the ladder and screen doors

216

T pute ystead, | use

aslightly decaturated dark brown

07

On an overcast day, planes that are facing
up toward the sky appear cooler in color
temperature. This effect is especially
noticeable in foliage - at least in the kind
with a shiny surface. Leaves facing up will
reflect and bounce back that cool skylight,
which makes them appear slightly more
blue, Even though this scene’s sky is gray,
it is still on the cooler side, and I personally
like to exaggerate this effect because [ like

the way it looks.

In the tip on page 211, ] demonstrate how
I often introduce A new color by using a
pre-existing one as my starting point In
this case, I pick the foliage color from the
canvas, cool it by shifting it toward blue,
make it lighter, and decrease its saturation.
The differenceis extremely subtle, often just
a five- to ten-percent change in brightness,
but combined with the tweaks in hue and
saruration, it is very effective.

As I move forward, [ apply that same process
not only to foliage, but also to the stones
on the ground and other surfaces that are

facing up.



07a - 07D shifting the foliage highlights toward blue creates color variation and reinforces the idea of a cool stmesphere in the absence of sunlight

07ec

O7¢ - OTd The cool highlight effect will stand out especially clearly on objects with a shiny surface, such as these smooth leaves.

Cool highlights.

Before cool shift Hera are some examples of

Before

different foliage base colors [left
calumn) and the corresponding
highlights (right column). The H5B
sliders reprecent the swatches In
the middle row, and how subtle

the difference is between them.,

After cool shift

il
A
A
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08

When you look at the trees, bushes, and the
mountain in the painting, you will notice that
they gradualiy become lighter the farther back

they go. Each element’s local color still comes

into play, but there is a general tendency for

them to get lighter as they recede.

This is known as "atrnospheric perspective” and
it's an important phenomenen to understand
when it comes to painting landscapes. Air is
not actually erystal clear and one hundred
percent see-through. Instead, it's filled with dust

and moisture that affects the light. This cau

5

distant objects 1o appear increasingly bluer,

lighter, less saturated, and lower in contrast. The

farther back things go, the stronger the effect,

until they eventually blend into the sky.

learn more about this effect on page 164

You can see this at work most clearly in the
bushes and mountain behind the house. [ have
made them wmuch lighter than, for example,
the edge of the house, to create the illusion

of distance between them. 1 apply the same

principle to the bush on the right — by making

it darker, it appears to be closer 1o the viewer.

Decreasing color detail.

These swatches rapresent different elemenis

n the scane. | sampled the top row from the
arge bush on the right, the second and third
row from elanis in between, and the bottom

rew From the mountain. Notice how | use

fawer and fewer colers for each slement,
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08a The lzaves in the

aground ars tha darkest in the entire compasition, beca

re the least affected by atmeospheric perspa

and th

they are the

so at play, o some things can still appaar light even thaugh

the little pale-green plant at the bettom right




09

You may have noticed that I'm a big fan of hue
variation, but to drive that point home, rake
a ook ar the image on the right. It shows the
foliage in a flat, menochrome green compared
to the previous step. To me, this looks dull and

lifeless - two things I ry to avoid!

In a scene like this, which has a simple lighting
setup, it is even more important to play with
local colors, and all the different plants provide
a perfect oppormunity for this. [ make sure to
include various shades of green in the trees and
grass, as well as different types of flowers, While

greens and earth tones dominate the palerre,

the flowers provide a pop of color, and their

intricacy acts as a further counterpoint to the  09a Look at the folisge without any hue variation - characteriess and dulll

dense foliage, The aim of all this is to play w
harmony and contrast, juxtaposing smaller
areas against bigger ones, saturation against

gray tones, and light against dark.

As Twurk on this painting, and especially toward

the end, I constantly ask myself:

+ Does the color scheme look balanced?

-Could certain areas be emphasized or
toned down?

- 15 the lighting believable?

- Is the light source consistent?

Have 1 sucreeded in telling the story —
does this actually look like a house in the

woods on an overcast day? 09b This is the most o

Final palette overview.

Here is a simplified version of

alette Among the
predominant greens and earth
tones, the hues of the flowers

provide a colorful visual break
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LIGHTING RECAP:
OVERCAST

A mi“l overcast day.' did not include any charactersin this scene,

because my goal was just 1o design the environment and to Keep it simple.

220
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LIGHTING SCENARIO:
BRIGHT SUNLIGHT

Now it's time 1o intreduce some color! Step
by step, | am geoing to flond our overcastscene
with bright sunlight and make a happy and
cheerful alternate version of the image. This
is by far the lighting scenario that 1 feel the
most comfortable with and that [ use most
often in my work. 1 love its warm, positive
here and vibrant colors. Since we get

to play with contrast and shadow patterns,
there is more opportunity for drama and
interesting compositions, but at the same

time, it is also more complex to paint.

To paint a bright, sunny day. we can build
on the foundation we laid in the overcast
setting and continue using a lot of the same
principles, The major difference is that
there are now three light sources at play: the
warm, direct light from the sun (our new,

extra-powerful light source), the bounce

light, and the blue light reflected from the
sky, We will deal with all these in detail as

we prograss.

For now, my first concern is deciding what

needs to happen to this overcast scenario

to convince you that you are looking at a

warm summer's day, The obvious answer 10a = 10b Thoscenz bafore and after applying the adjustment layers, Evan this first

is thar it needs o be lighter and warmer, step changes the scene drastically, though there is still 3 Iot of work to ba done.
which [ am fortunately able to do with Just
two simple actions. | use two of Photoshop's
adjustment layers to make this change: one e ata

to increase the warmth and one to bump up

the lightness.

You will also notice that I've introduced
2 small character o bring more life to
the scene, This can be done ar almost any
stage of the painting process, thanks to the
flexibility of digital layers, but I'll go inte
mare specific detail about it on page 228.

10¢ - 10d | =pply 3 Pheto Fllter adj

ustrnant to bring in moare warmth, and then a Curves adjustrment

eas alone becalse | like the strong contrast.

to lighten the painting. | deliberately leave the darkes




Ma - Nb n 3 Vibrancy adiustment layer, | add +60 0 a Selective Color » Green

adjustmant layer, | chift the greens +85 toward yellow. This ic the recult,

Everything is still looking quite dull, soc we
need to introduce some more color, 1 want
this version 1o look very different from the
previous one. I use more adjustment layers
to increase the vibrancy and add warmth to

the green tones in the painting,

What makes the biggest difference is
bringing in a bright blue to replace the
overcast sky (see next page). [t immediately
adds a new dominanr color to the scene and
completely changes the mood. Since the
original skyissolight, I can just ereate a new
layer, set the blending mode to Multiply, and

paint the blue eolor on top.

By this point, | am starting to believe that
what's in front of me is actually a beautiful
summer's day. To reinforce this impression,

I also want to add some fluffy clouds.
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ow, a5 | don't

11d — T VWhen it comes to the clouds, | keep the contrast between light and shadow quite

Wwant tham ta look too dramatic. | [nish them off by adding a hint of the blue sky color to their undersides.
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12 The dark areas indicate the cast shadows that | have added to the scene, befora a blending mode is applied, and The arraw

reprasents the sunlight's direction. The higher up itis, the shorter the cast shadow bacomes, and vice versa.

My favorite method for painting clonds
is to focus on the contours and edges first.
Initially, I only paint with a single color (in
this case, light gray), until [ am happy with
the basic shape. Next, I create a clipping
mask and attach it to the layer that holds
that shape. This keeps my strokes within the
confines of the cloud contour, so that I can
focus on adding shadows and creating three-

dimensionality inside that area.

So far, the scene is locking brighter and
friendlier, but what's missing are some more
shadows. We still have the form shadows
caused by the skylight, but now that the
sun plays a major role as well, there should
be some cast shadows caused by objects
blocking the direct sunlight.

When I am working with cast shadows,
I always try to map out where the light
is coming from, and [ think about which
elements would be “getting in the way”
of it. It can be useful to draw an arrow on
your painting to keep the light's direction
consistent. However, | am not too worried
about gerting this exactly right — sometimes
I even sacrifice accuracy for visual appeal,
if | think it serves the painting.

1 approach shadows almost like graphic
design elements, where [ am trying to create
interesting shapes and patterns. They can
be great compositional tools that guide the
viewer's attention, and can even involve
objects casring shadows from ourside the
frame. Shadows can also give a painting
more depth, allowing the artist to simplify

and group certain areas together.
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13

It can be difficult to determine how light or
dark a shadow should be and what color it
should have. T am not one for exact science,
st when it comes to sunlight, T generally use
a shadow color that iz slightly cooler (with
tints of blue or purple) and roughly twenty

to forty percent darker than the light area.

However, in this case, we will peel back the
couple of layers that we have just added to
reveal the overcast setting underneath. This
will serve as pur shadow, almost as if we are

switching off the sunlight in those areas.

When painting shadows, it's good 1o keep
in mind that 2 hard light will cast shadows
with a hard edge, and that soft light will
cause shadows with a soft edge. Distance
also plays a role — the shadow of a 1all rree
on the ground will have a much softer edge
than the shadow of an average-sized person.
1 sometimes break this rule on purpose
especially when I draw characters, but more

on that later!

14

Another thing to take intn consideration
ig bounce light. Since zunlight is so bright
and strong, most surfaces will reflect it and
cause it 10 hounce around the scene. You can
clearly see this effect on the underside of the
roof, where light finds its way back up from
the ground and warms up the surface. On a
sunny day. planes that are facing down are

warmer in temperature, and even though

13a - 13b | =rase parts of the sun ny adjustment layers ic reveal the original
darker scene. Since | put ail the tayers inone folder, a sinale mask allows me to paint

in the shadews (black) and to leave the light areas (white) unaffected

AR

13¢ - 13d 2cding cast shadows makes the scene look mere three-dimeansional




14a —- 14D The offect is subtle, but intreducing more bounce light creates

& warmer atmosphere and makes the sunlight more bellevabie.

we mentioned earlier that shadows tend o
be cooler. sume warm light can sdll sneak
into them Keep in mind that bounce light
is always weaker than the light coming
directly from the primary light source - it's

easy 1o overdo!

When in doubt, follow this useful guideline:
The lightest parts in the shadow areas are
always darker than the darkest parts in the
light areas, You can see this at play when you
look at the roof. The light and shadow sides
are both clearly separated, and the warm
bounce light doesn't ger any lighter than
the darker aress on the light side (I am not
counting the deeper crevices here, because [

consider these shadows),
While we are on the subject of warm light:
1 am also adding an orange tint to the areas

where light meets shadow, because these
edges tend to be warmer and more saturated.

Roof light area colors

Roof shadow area colors

Bounce light versus shadow.
These are swatches from the light and
shadow areas of the roof, with the lightast
and darkest color from each. Notice

how the lightest part of the shadew
{bottom left) is still darker than the

darkest part of the light {top right}
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We have now covered two of the three
mechanics we mentioned in the beginning:
direct sunlight and bounce light This
leaves us with blue skylight. Fortunately, we
already know how it works from the overcast
section: Planes that are facing up toward the
sky appear cooler in temperature, which is
to say, slightly bluer.

However, since the sun is the strongest
player in the scene and easily takes over
with its warm light, the blue skylight is
only visible in the shadows. When the sky is
clear, the effect becomes more pronounced

because there is more blue to go around.

If we combine this knowledge with the
principles of bounce light, we are left with a
simple rule for painting shadows on a sunny
day: Planes that are facing up appear cooler
and hluer, while planes that are facing down

appear warmer and more orange,
Now that we have addressed the basic
principles at play in the environment. it is
4 good time (o talk about the character. For

each variation of this painting, I want to

16 | choose a very simpls, limited coior scheme

for the character, and | k=ep everything fiat 1o
begin with. The only extra thing | do Is mask out

part of the nat to create a transparent effect.

15a - 15b You can see how, i sach setting, the leaves facing up plck up some of the sky color.

Roof light area colors

Sunlight version colors

Overcast versus sunlit hues. Tre:= snaiches

are taken from both versions, comparing the sky calor

(t=ftl, reflected skylight imiddie), and base color {right)

add the same character, but in a different
situation, therefore telling different stories.

Since we are looking at a traditional Japanese
house, | want to showcase a simpler,
old-fashioned garher
photographs taken in the Showa era (1926—

lifestyle. 1 zome
1989) for inspiration. During my search,lam
reminded that Japanese children love to go
bug-catching in the summer, which seems

like the perfect fit for this scene,

This story also informs my color choices:
I think it is appropriate to apply some
camouilage, because if you are catching
bugs, you'd probably want to blend in with
the environment and wear neutral colors.
A simple calor palette for the clathing also
underlines the old-timey feel of the scene.
1 look arcund the painting and select
colars that would work for the character,
sometimes crearing subtle variations, and

keep the colors flat for now.



T7a - T7b 1his is what the character looks |ike before and after adding shadows, details, and subtle gradients. These harsh

shadows aren't very realistic, but | love how they introduce a sharpness that helpe draw focus to the character

T2¢ This is my layer breakdown for the character.
It 1 want more details {like a subtie gradient across
all layers], | can attach more clipping masks

and adjustment layers to the whole folder.

17 -
When it comes to painting characters,
T use a technique called cel shading - a term
that comes from way back when animation
frames were hand-painted on celluloid,
My process is guite simple: | set up a base
color for each element of the character,

Light colors

Shadow colors

Adjusting shadow colors. | manipulate the shadow color of sach element

by selecting the shadow layer, holding Ctrl, and clicking on the layer icon of the

desired element. This craates a selection that | can modify using adjustments such

as Color Balance (Ctri+B). | deselect everything with Ctrl+D whan I'm done.

then choose one shadow color to go on tap
of everything. To be able to change these
around easily, [ keep each element on its
own layer and name it accordingly. I add
another layer above all these, fill in the
whole silhouette of the character, and set it
to Multiply so it becomes the shadow. Using
a mask and a hard-edged brush, | erase
parts, or bring them back if needed, until
I feel happy with the shadow shape. While
I am doing this, I pay attention to the light

direction in the environment.

Next, T create clipping masks and attach
them to any part of the character that 1
think needs further detailing. For example,
I use clipping masks to add a bii of redness
around the cheeks, knees, elbow, hands,
and feet, and | paint in some highlights on
the hair. | also use clipping masks to vary
the color of the line art in cerrain places
To finish the character off, | tweak the
shadow color for a couple of elements — faor
example, making the shadow on the shirt
slightly bluer.
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18a Adding a glow around the character enhances the

impression of bounce light in the sweltering heat,

18b - 18¢ It's ancther small change, but painting in those warmer greens in the fight areas makes the foliage look mare interesting and believable

230



The summer's day painting is nearly
complete - [ just need 1o make a few final

tweaks. Most importantly, [ want to zpply

a warm glow that enhances the feeling of
sunlight and adds a slightly overexposed
effect. T use more adjustment layers 1o bring
out the highlights even further, and use 2

184d - 18e If you lock back st an sarlier version of the paint g you can

see tharthe wooden beams used 10 have & lot more texture

yellow color and a big, soft brush to paint

warm light around the character.

In addition to these lighting tweaks, I finish
off the illustraton by hand-painting the
foliage on the right. I introduce some more
light spots in vibrant green tones to rezlly
sell the idea of sunlight hitting the leaves.

During the whole process, some areas have
lost their texture. This is a narural trade-
off that just happens: To create the illusion

of bright sunlight, you end up sacrificing

textures in the light areas. In a similar way,
to paint a night scene, you sacrifice clarity

and contrast for moodiness.

Summer colors.
Compared te the palette we anded
up with in the evercast painting, this

one looks 3 lot brighter and happler!

23
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LIGHTING RECAP:
BRIGHT SUNLIGHT

A clear, warm, sunny day. The final painting of a child catching

bugs on a summer's day. Everything feels bright, tush, and vibrant.
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LIGHTING SCENARIO:
EARLY MORNING

The next time of day T want to tackle is the

early morning. There are many ways (o

approach this, perhaps the most obvious
being a warm sunrise. However, | associate
the stant of the day with heing calm, quiet,

and cool. To embody this, | will paint the

so-called “blue hour,” which occurs during
twilight, when the sun is still far enough
below the horizon thar the light's blue

wavelengths dominate.

To me, the early morning is when you can
take 3 moment for yourself, before the
world around you comes alive, That is why

aracrer who

[ choose to tell the stwory of 4 cf
is yawning, stretching, and just waling up.
During the blue hour, the color scheme will
be predominantly blue, and in the absence
of direct sunlight or any streedlights, the

scene will also be quite daric.

I'o accomplish this, [ go back to the overcast

version of the scene and start tweaking the
colors and values. | use a Color Balance
adjustment layer to add more blue to the
scene, then use Selective Color to shift the

green tones toward a darker magenrta.

20

Now I can start to think about shadows
and lighr sources. Just like before, we have
diffused light coming from the sky, which
reveals the forms of all the objects in the
scene. However, ['s weaker this time, and
maore areas will drop into shadow. In the
early morning, we are basically just one
step away from nighttime, so the ambient
lighting is bound (o be darker - but rthat
doesn’t mean that we can just ignore the sun

Since 1 am painting the same place at
different times of day, [ have w take inm

consideration where the sun rises and sets,

for consistency. This isn't usually something

I think about, but in this case, where [ am

depicting variations of the same serting, ir's

234

19! - 19b The Tirst step s shifting the whole color paletie toward biue

and neutralizing the green hues with 3 complementary coler,

71 B ot Batance T E¥ semowe Cor

19¢ - 19d Color Bajance and Selective Color adjUstment lavers enable

mis tn make nondestructive mood changes very e




The sun follows

worth paying attention to
a set path: It rises in the east, makes its

way acr he south, and it finally sets in

the west. [udging from our da

[ SCENe,
I conclude that the right side of the painting

is south. That makes the distant mountains

east and the "front” of the illustration west,
I use this informarion to plan the lighting
setup. | am going to include a faint light
behind the mountain range, where the sun

will eventually rise.

21

The palette needs to be much cooler, s0 1 go

back to the same technigue I u

11 for the sky in the bright sun
I add a new layer, get it te Multiply mode,

, soft brush to paint in more

and use a
blue, T apply it over the sky and all the plants
in the scene, because they look richer and
moodier when they are darker. The trees

ight 1

and bushes on the

particular create

a good contrast against the sky.

20 This diagram maps out how the sun travels thraugh the painting over the course of the day

I also drop the entire middle ground (the

area around the house) into deeper shadow.

take away some of the

This migh

and detail, but it reinforces the mood and

yortant to me.

story, and that is what's 1

This change also allows me ro visually

group the house area together, prepping the

composition for the focal point T am about

tointroduce in the doorway. Last, [ use Color
Balance to add a subtle purple tint to the
shadow areas, to cancel out some more of

the green hues.

21a-21b Darkening the trees reinforce

2le - 20d 1 introduce des

out rmore of the

the impression that the sun is somewhere behind them, and that they are not catching much light from above,
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22

Ihe scene is looking quite dark now, which
means that it s the perfect time to introduce
a new light source. When I paint any
Mustration, [ always look for opportunitiss
to include interesting moments and focal
points. I assess each environment and
lighting setup and ask myself whar stories it
has to offer. 1 particularly like strategically
placed lights, shadow patterns, and weather

1

phencmena. [ can all these w0 my

advantage and to enhance the composition,

In this case, ] see a great opportunity toadd a
warm light inside the house. Before sunrise,
it is still dark ourtside, so it makes sense that
someone would turn on the light or make a
fire. Since this is not a modern scene, | lean

toward the latter.

This light introduces a new focal point and

fulfills a few purposes; It adds a warm acc
in the overall cool color scheme, which
serves as a point of contrast against the big,
dark shape of the house, as well as framing
the character and helping to bring out their
silhouette. Thad this potential scene in mind
from the beginning, when I positioned the

character in the doorway.

Now that there is an extra light source in
the environment, it will affect the characrer.
I usually approach lighting characters in
one of two ways: | either start with a light
base and add darker shadows, or [ start with
a dark base and add bright highlights. In the
bright sunlight setting, you may remember
that I added the shadow to the character
to indicate the light source, but in this
case, | am choosing the opposite approach:
[ paint in the light. This is because the light
makes up a very small area of the character

compared to the shadow.

[ create a new layer above all the character's

bage calors and set it to Color Dodge mode.

22a - 22b | block in a simple yellow gradient behind the character, then add warmer

tors and light accents 1o give the [llusion of firelight. | &

arken the ct

aracier,

22¢ Just this small change has a big impact on the overall compaesition

Then 1 use a desaturated ochre to paint
in the light — anything brighter will look
blown out because Color Dodge can be very
intense. 1 am happy with the overall look,

except for the hair. Since the hair should

quite reflective, 1 want the highlights
to be brighter and more pronounced, so [
shift that area of the Color Dodge layer o

be lighter, warmer, and more saturated. To

emphasize the light even more, 1 copy the
whole layer and change the blending mode

to Overlay to enhance the effect.

I also paint a few deeper shadows on the
clothing using a Multiply layer. To finish the
character, | use a few clipping masks to add
details and color variation to the different

elements, such as redness around the cheels.



23a - 23b Using Color Dodge can be tricky, but if dene rigt

nteracts differ with theclothing and the sl

lights. | love how the same ochre col

Ochre Hair highlight

Hair swatch comparison. Hero you car sec the desaturated och

for painting highlights, and the result after it's spphied to the hair in Color Dodge mode.

CONTROL THE ILLUSTRATION

can be extrernely useful for adding

ou Can

d o the main

1 hair di
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24

At this point, I am happy with the mood
and color paletre thar 1 have developed

and I feel like the painting ig heading in the

right direction. | have made all the drastic

changes, and now it is time to lonk around

and see what smaller tweaks can help sell

the con of "early morning ligh

I notice that the vegetation on the roof still

looks too light and orful, so I adjust it

with a Multiply layer. I also realize that the
stones and some of the flowers in front of the
house need more contrast. 5o [ sample the
sky color and lightly brush ir on the upward-

facing planes to reinforce the lighting.

At this dme of day, it is oo dark for narural

bounce light to occur, so it doesn't feel right

that the lower part of the house gets lighter.
I darken those areas because they wouldn't
be catching any exrra light reflected from

the ground.

Last, | reinforce the light inside the house.
I make sure that nearby elements catch some
of its warm glow, painting a dark orange
calor along the edges of the logs by the door,

as well as the bucket and the wooden beam

26a - 24b 5 multiply layer darkens the veget

onon the

24c = 24d small tweaks llke thess make the Ighting situation come together and look mome convincing



25a — 25b For the clouds, | use the same process as before: | paint in the rough shape, then attach a clipping

rmask to it to add more of the sky color underneath. | slso add a slightly darker blue across the top,

25

Again, I have saved the most fun part for
almost the last: painting the clouds. Clonds
are extremely versatile and can be very
useful for reinforcing a certain mood,
Thanks to their various shapes and types,
and contours that are easy o manipulate,
they can make a3 scene look dramatic and
threatening, peaceful and dreamy, or even
epic and awe-inspiring. When you paint a
person or a building, for example, you're

behelden to the basic laws of phyzics. If you

push the subject too far, it stops looking like
the thing you're trying to portray. However,
with clouds, most bets are off They are
perfectly malleabla, which malkes them ideal
compositional elements, offering a variety

of colors as well as shapes.

I decide touse the clouds to add some drama,
breaking up the sameness of a big area that
contains little contrast. T don't want the sky
to look like a thunderstorm is approaching,
because my goal is still to tell the story of a

guiet morning, but the added contrast and
light-dark pattern create 2 nice rhythm.

These cloudsaresmallerand thinnerthanthe
ones | painted in the bright sunlight scenario.
I want them to look like they are receding
in space, back behind the mountain range,

toward where the sun will eventually rise.

I also make these clouds a darker color
because they are not lit from above (because
of the sun's position below the horizon).
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The last thing to add to the scene is some

morning mist on the ground. This addition

will create an air of mystery and beauty.
1 most commonly see this phenomenon on
fields, desolate roads. or around forests, so
I think it reinforces a feeling of seclusion
that is very fitting for this little house in
the woods. The h

ever be seen as a reflection of the character's

y quality of the mist can

hazy state of mind at rhis tfime of day. From
a compositional standpoint, the light mist
color provides another visual break among

the dark areas of the painting.

1 use a very simple technique to create the

ist, On a normal layer on top of the scene,

26a — 26b Adding mict to the ground make

240

1 use a big, soft brush and a pale blue color
to paint in the mist. I then add a mask m
reveal some areas again, like the leaves in
the foreground. On the same mask, I also
use a textured brush to make the mist more

transparent and to add a subtle noise effect.

27

If you compare the color palette to the bright

sunlight scenario, you will notice that there

is a lor less variation. Most of the colors in

the early moming version are desat
blues that are close together on the color
wheel, The two major accents are the light
bl

light inside the house, Due to the drastic shifi

18 of the sky and the warm color of the

s the scene look a lot more atmaspheric,

in temperature and the dim environmental
light, the flowers that used to provide pops

of color are far more muted now.

It sounds like we are losing a lot of what

originally made the image appealing

but we are trading that ¢
yibrancy for something else: moodiness
This simplified, limited palette is much
more suited o tell this particular story
of the blue hour. The use of contrast and
complementary colors (blue versus orange

also provides encugh visual interest for the

image to work on an abstract level.




rom the sea of blue

27 i the final palette, the warm accent of the firelight clearly stands o
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LIGHTING RECAP:
EARLY MORNING

242

Cool blue twilight. 7rc final recuit ©

light of the earty moming. The sun
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LIGHTING SCENARIO:
SUNSET

Our last major lighting scenario is a sunset
Around this time of day, you can observe
a variety of warm and vibrant colors.
with
dramatic skies, offering endless possibilities

I immediately associate sunsets
to play with different cloud shapes and color
variations. Sunsets give you creative license
to push the color spectrum of a scene quite
far, Aslong as you are including some warm
colors — anywhere between orange and

purple - I think you can get away with alot.

I maturally gravitate toward cooler tones,
so my interpretation of this scenario is
going to be more on the pink side, rather

than orange. Just like bafore, 1 am using the

original overcast setting as the base, My firat
step is to apply a red Photo Filter to start

shifting the color palette in a pink direction.

Like I did with the other paintings, [ am
looking for a story that fits the setting and
that allows me to bring in some interesting
visuals, | decide it would be a good idea to
give the little character a lantern to carry
around. This makes for an appealing story, as
well as a good focal point in the composition

Where are they going this late?

244

28a - 28b 1ust this first step cormpletely changes the mood and crestes an interesting effect In the sky

In the previous section, [ briefly ouched
on complementary color palettes. To create
a complementary palette, you can simply
opposite

combine two colors that are

each other on the color wheel, Classic

combinations are orange and blue, yellow

and purple, or green and red This does
not mean that you should always use fully
saturated versions of those colors — the hues
that you choose can simply “live” in those

areas of the colorwheel.

wasnt planning on using a red-green
complementary palette, but I stumbled
upon it when I introduced red to the scene
and saw how well it interacted with the
greenery. Of course, the red tint also affects
the character, so | make sure to choose a
pinker skin tone and a warm gray for the
rlathing. Ialso choose a more purple version

of the hair color, rather than blue.

Even at this early stage, | think the colors

and values look g but Tknow that I need
to introduce cast shadows next. [ prapare for
that by making the scene a bit lighter using a

adjustment.

Leve




29a - 29¢ in the Levels Adjustment. dragging the slider toward the left lightens the painting - especially the highlights.

Complementary hues. Red and green hues dominate this new palette, but in subtle variations.

MNotice how the greenery has become a lot warmer compared to the previous versions of the scene.

245
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30 Here you can see a version o

30

Besides warm lighting and dramatic sk

sunsets have another characteristic fearire:
long shadows. The lower the sun's position

in relation to the horizon line, the longer

the shadows will be. Painting those shadows

will mal

the lighting setup look more

convincing and add depth.

According to the sun’s position that 1

established earlier, it would set in the
“front” of the scene, on the side closest to or
behind the audience’s viewpoint. Just like

before, T want to keep the shadows' direction

tent, and look out for el

that are blocking the light, both within
the composition and outside of it. This is
another oppormunity to create interesting

patterns and rhythms.

Compared to the warm light in the scene,

the shadows are going to appear cool and

246

e painting that highlights where |'ve applied shadow areas.

quite dark, without much bounce
The
Mult

with a dark, desaturated blue and mask out

lipht

! to achieve this is with a

simplest

lc 1 fill the laver

ly layer and a o

the shadows. Even though the shadow areas

z, | don’t want them to appear bl
ich would be too stark and unrealistic. A

shade of blue is more subtle and convincing.

PHOTOS VERSUS REALITY




3a thisis what the painting looks like after applying the cogl shadows

31

ing

While poing through different ligh
£

SETups 1or the same environment, | noftice

that each setup h

lights different parts

of the scene, [ love these unexpected happy
accidents - they make the painting process

even more fun and surprising

In this case, one of my favorite moments
occurs in the left corner, whers the bicyele,
haxes, and wooden planks are stored. |
put the upper half of it in shadow, and
this creates a dramatic gradient: It turns &

mundane arez of the scene into something

far more interesting, drawing attention to
this corner that had been neglected in the

previous versions,

I also enjoy some of the shadow patterns on
the ground that create a rhythm of light and
dark, especially around the flowers in the

foreground.

31b - 31d |

ove haw shadows can enbance sven the most mundane-iooking

areas of the painting

247
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Next, I will introduce the clouds. Since the
shadows are so long, it would be interesting
to have long, narrow shapes reflected in rhe

clouds. My plan is to create sweeping lines
across the sky that look almost like ribbons,
especially compared to the rounder-shaped

clouds that [ used in the previous versions.
I try to establish an interesting pattern in
which lats of the major lines head in the
same direction.

1 keep the colors simple. The patch of sky
we are looking at is basically in the opposite

32a-32b Adding the clouds to the sky gives it more depth and contrast.

direction of where the sun is setting, so
there is not as much going on in it. [ choose
a slightly darker, more purple, and more
desarurated version of the sky color for the
clouds. At the top edge, [ add a subtle pinle
glow. I like how the darker color also mirrors

the shadows on the ground.




Bright sunlight

Blue hour

sSunset

Sky swatch comparison. Here are the skies
of the three scenarios for comparison; Bright suniight,

the sarly-morming blue hour, and warm sunset.

33

Once I am happy with the envircnment, it is
much easier to integrate the character into
it. My priority is to “switch on” the light from
the lantern and make sure it [lluminates the
character.

To achieve that, [ go with the same technique
that [ used in the early morning serting:
I create a layer in Color Dodge mode and
simply paint in the light. It works well to
establish the light source, but it brightens
the character more than I'd like. To darken
them again, and to make them feel like
theyre part of the environment, I attach a
Levels adjustment as a clipping mask to the
entire “Character” folder, and T paint more
shadows on a Multiply layer. The shift in
values makes a big difference, and also adds

richer colors.

And lastly, I add the usual detailing to the
character: Highlights in the hair, red cheeks
and knees, and some deeper shadows here
and there.

33a-33c Adding light to the character makes them fit into the scene more seamiessly, but 1 still need to tweak the lantern light

249
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One of the biggesi challenges wher it comes
ta illustrations like this can be integrating
the character into the environment, The
artist must explore perspective, scale, values,
colors, and lighting to address this problem

Tusually ask myself these questions:

-Does the character share a common

horizon line with the environment?

-1s their size believable compared to

the other elements in the scene?

-Does the character [t into the

environment's lighting scenario?

In this case, in order to make the character
and the surroundings feel like they are part
of the same world, I am exaggerating the
lantern light. I want it to affect the character,
the air around them, and the ground. That
way, it connects those elements, emphasizes
their relationship with each other, and

makes the scene more believable.

35 The character primarly catches the atrention, But | want tha arss around them to look vibrant and interesting as well

250

B& The stranger lantern light increases the contrast and mal

the character more of a focal point in the scane
P



1 also add a brighter specular highlight to the
character s eyes and alittle shadow above their
nose, as il cast by the lantern light Tiny derails
fike these really matter, even if we are dealing

with a stylized representation of reality.

35
COl
While emphasizing the lantern light, another
interesting thing has happened: I have

introduced a new accent color. The warm
ight's interaction with the plants has created
2 warm green that is different from the other
greens in the scene. Again, this is one of those
happy accidents that [ didn’t plan, but that
Senefits the visual impact of the painting. The
warm green broadens my color palette and
enhances the focal point of the character.

To punch up the colors even more, 1 use a
Hue/Saturation adjustment layer to boost the
Saturation until I feel happy with the richness

i my color palette.

Before 1 reveal the final version of the
g=inting T want to take a moment to sum up
the color palette: We are looking at a limited
galette that "lives” in the color range between
purple and warm green. You will not find
2 single bhlue tone in the entire illustration.
&xsthing that appears blue is actually a very
Ses=turated purple. Excluding such a big part
of the color wheel might seem like a sacrifice,
St it actually makes it easier to maintain
Sarmony and to create a cohesive, moady
atmosphere.

2% in the blue-hour setting, | applied the
s=me principles, but with different colors:
That palette stretched from yvellow-orange to
S Red, purple, or pink were nowhere to be
seen. [ rarely use the full range of the rainbow,
=nless as a way to achieve a very specific effect,
% Snd limited palettes extremely appealing,
They offer a lot of variety, depending on the
Swes you choose within each color and how
s balance the ratio between them.

36a - 36b in my limited complementary sunset palette, the warmest tona s a pink-purple

and the coolest is a gark green, avoiding the cooler Blue half of the wheel complately.

Sunset swatches. Thoso cwatches reprecent the
final celor palette for the sunset scene— ranging fram

purple toward green. Again, there's not ablue nue In sight!
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LIGHTING RECAP: SUNSET

252

A sunset scene. The final painting of a child carrying a lantem

at sunset. The environment glows with warm, cozy, pinkish light
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37 | am already reminded of rain when

LIGHTING
SCENARIO: RAIN

As a bonus scenarie, L am going to transform
the overcast setting into a rainy scene,
to explore how weather effects can also
influence light and color. It will be quicker
and easier to create than the other three

variations, but will also lack a bit of their

visual exchiement. OFf course, that's just the

case with this particular scene and setting -

if

you imagine a rainy night in n-lit city,

the reflections and vibrant colors would be a

very different result!
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esaturated paint

37

Here, I am aiming fc

a version ol the scene

that is quite desaturated, low in contrast,
and very moody. 1 also think it might be fun
0 juxtapose the dreary, gray colors with

the character's attitude toward the weather.

I want their body language to suggest that

they feel happy.
The first thing I do to establish the palette ia
darken the scene and desaturate the colors,
ments as 1 have done in

using layer adjust

previous steps.

shift the whole color paletie toward

reen and add some details to the sky

Iwant thesky to look quite uniform, but with
a hint of detail. | use a couple of textured
brushes and noise effects to add a grainy
it. 1 als

ablish 2 gradient from

y-blue tone at the top toward a color

that looks more yellow-green at the bottom.

The darker the painting gets, the more the

charactar feals out of place. To rectify this,
1 add a few darker shadows to the character
to make them feel like they are a part of the
environment again. Even this simple change
has a drastic effect It gives the character
more three-dimensionality and weight, and

m in the scene.




38a - 38b | purposefully make the sky darkar than in the overcast setting, using a textured gradient. | warnt it ts look like a dense layer of dark rain clouds,

acter and the environment

38c-38d oy ol

create a stronger connection between the cf

255
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Before I actually add the rain, [ prepare the
scene for it, and consider the effect the water
will have on the environment. [ add a soft
haze around different surfacas, where drops
would hit and scatter, 1 also paint water
dripping off the roof. [ add a few reflections
1o the ground, lightening the top planes
of the stones in front of the house to make

them look wet,

The overall palerte 1 have established is a
lot more muted than the others. There is
no obvious accent color, and the point of
highest contrast is the sky. Shapes blend into
one another and everyrhing becomes less
distinet, but that's exactly the appeal of a
rainy scene. There is something peaceful in

the way the rain washes over everything.

39a-39b | 2dda misty haze of rain bouncing off the thatched reef These srnall details enhance the mood and atmesphers.

256




39¢ - 39d | add water drippir

rom the sdge of the roof, catching the light as it falls.

I9e — I The flat upward-facir 1g planes of the stones take on awet shine Inthe rain.

257
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&G

Now there's only one thing left to do: add the rain. I pla

a layer above everything else, to make sure that it co

environment as well as the character, [ use very thin, s

strokes, and try to keep them as irregular as po:

desaturated t

of using pure white, I selec

off the painting!

LIGHTING RECAP: RAIN
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01 WHAT DO YOU
WANT TO CREATE?

The beginning of every piece is often a really
exciring part of the journey - the options
are unlimited and there is infinite potential
for creating whatever you want. I very
much enjoy letting my mind run wild with
possibilities at the start, daydreaming up
all kinds of interesting shots that could be

realized in the process to come.

At this stage, there's no need to constrain
vourself or plan too far ahead; I find it best
1o simply enjoy the freedom of imagination
and visualize in your own mind what you
would want to see come into reality. Have
you recently watched and been inspired by a
film with amazing scenery shots and would
like to capture the same awe-inspiring
impact in your work? Perhaps you've heard
an excellent spundtrack that has prompted

you to paint something with a similar mood

There is no right or wrong idea to jump-start
a project. If you genuinely enjoy & concept,
that becomes a great motivator to keep you

excited and eager as you work.

02 QUESTIONS TO

ASK YOURSELF

Once we have formed a rough mental
picture of what we would like to paint,
things get a litde more technical. After all,
to transform any idea into a realized image
we have to crystallize the ephemeral concept
into something actionable. This means we
have to start thinking harder about what our
image is going to be, where the interesting
parts are, and how we are going to create
it. [ find that answering the following set of

slace to start;

-What are the focus and purpose of

this piece?

+Am 1 showcasing a cha

cter, pose,
location, or a combination of these to

inspire a feeling in the viewer?

262

«Where do the interesting elements
lie, and why? Do they coincide with
the scene’s forus and purpose, or do |

need to realign them?

» What makes the pleture interesting?
The lighting? Location? & unique and
beautiful character design, costume,

ur pose?

- Ate there enough of these interesting

elements? lif not, can [ add more?

01 4an example o7 a scene that | daydreamed up and locked inon right from the

start. Kesp your options open and explore different possibllities at this stage.

«How familiar am I with what I want

to draw? Will I need references?

- If I want to draw a difficult pose, how
much time should T expect to spend

on it?

These aren't easy questions if we take them
sericusly, but they can help us resolve many
potential problems early on and contribute
greatly to our confidence as we start our

painting process




DU even begin. Wil it be a char

1 why? What elements will make it interesting?
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Now that we've planned out what elements
will be in our piece, we need to decide how
we want viewers to perceive them. Despite
seeming straightforward, this  acrually
requires some thought and care — selecting
a camera/eye position for our point of view
(POV) and a corresponding field of view
(FOV) is a brief but hugely impactful step.

To help us do this, we first have to figure
out what kind of placement is best for our
case. While there are infinite places in the
scene where we can insert our point of
view, we can narrow them down into a few
meaningful categories; straightforward, low,
and high angles. Each has different uses

Straightforward angles tend to bring you
into an eye-level view, or bring you close to
the characters’ faces, ¢ if you were standing

in the scene itself, Low angles tend to make
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the scene feel oversized, like how toddlers
see the world as far bigger than adults
do, and are grear for showcasing size and
expansiveness. High angles give the viewer
a commanding look into the scene, and
generally feel more distanced from the
action. I find them grear for quieter scenes,
but a lot of the fun lies in discovering what

each angle does for you personally!

Once we've chosen our desired angle,
we must also check off two more items:
distance from the scene and field of view.
These are more self-explanatory. A short
distance between the viewer's eye and the
subject makes the scene feel more intimate.
A wide field of view simply allows you to see
more in the periphery of the scene. What
all these sgpects have in common is their
overall purpose. They are meant to portray
your chosen focus in the piece in the most
effective way possible, and that should

always be the top priority.

We are finally ready to start the physical
procass of creating the illustration! For the
piece I am creating in this tutorial, I have
chosen to use a high-angle, moderately
close shor of the scene with a wide field of
view. My next step is to make sure I lay the
perspective groundwork to help me properly

execute Lhis.

A key part of mastering fundamental skills
is being able to draw a scene in perspective
consistently, making sure the appearance of
every volume and surface corresponds to the
same eye position. Using a perspective grid
gives us a very reliable mathematical guide
that can be used to great effect in making a
eorrect drawing and lighting it well.

Let's take a look at the three POV parameters
we picked out earlier, as they will help us

decide how to create our grid. As of now,



we are able 1o configure our grid to match
two of the requirements. The blue lines run
along the vertical axis, while the red and
green lines form a horizontal plane, serting
up the scene’s high-angle shot. To indicate
that a wide FOV is being used, the axes
‘converge substantially on-camera,

To indicate our POV's actual distance from
the scene, however, we would need to draw

something for scale,

05 PLACING

THE FIRST LIMNES

With the grid in place, we can finally begin
putting our idea onto the canvas. At this very
early stage of sketching, the main priority is
o put down a version of your idea that is
clear enough for you to use for visualization,
But rough enough that it deesn’t take too
much time and effort,

In this case, [ have established several key
elements of my idea: the character’s pose,
wicually substantial elements like the large
Bar table and stool, and the two beaten-
up extras. With intuitively recognizahle
elements of the sketch (human figures
especially) giving us information on scale,
we've also locked in the third and final part
of our perspective setup — distance herween
the POV and the scene.

This step only took about fifteen minutes,
but it gives me enough information to
confirm that the idea is a workable cne that
1| can further commit to. It also prompts
me to start thinking about solutions to
different parts of the composition that I only
siscoverad thanks to the sketch.

During this process, we can also easily make
changes o any part of the composition as
well, which is the big advantage of a “low-
wost” sketch. It's important to note that
‘sometimes it's practical to begin straight off
with a skeich ro help you brainstorm ideas,
Bast for the purposes of this rutorial we have
#aken a more linear approach.

GUWEIZ: DINNER

Tl Al

04 The axes at this stage aren't fxed - they are based very much on your own

needs, Pick ones that will align to major elements in your composition.

References can n'o'r_ue in all shapes and sizes, from searching for relevant images
online to Jooking aronnd your own room or in a mirror, References can'be used to
_ kic-‘k-n_am'yuur imagination or to supplement anﬂimpruve & design oF composition.
Agood habitistabe goal-oriented when using them ~undérstand why you are using
| ‘acerain resource and extract the most useful parts from it. For example, mstead of
drawing a supermarket shelf exacily from reference, abserve haw certiin patterns,

_' shapes nm_i variationsin density help make the scene look visually interesting.
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08 Using roughly two different values to disec

With our idea now visualized in a very

simple form, the next step is 1o essentially

extend that process 1o introduce and employ
more of the fundamentals that will be the

foundation of our painting,

Using a separate layer to paint under the
sketch lines, [ block in a very simple setup
to indicate the basic lighting, The key is to

¢ gradually build up our

volumes step-hy-step, starting with the most

visually substantial and dominant parts of
the composition, assessing their viahility

and guallty as we go,

Since I planned for thers to be one strong,
major light source illuminating the table
behind our main character, 1 split the image

into two value blocks: one to account for the

er our desired composticn.

aforementioned main light source, and the

other to account for all the areas the light

doesn't reach.

It

between these two blocks is k

7 important that the relationship

ot clear and

at the top of the image's visual hierarchy. As

you learned on page 16, a sirong value read

is the most im ant part of any image, so,

regardless of anything else, the most cbvious

thing in the composition should be this

particular set of contrasting brightnesses

to that principle of “higgest first," we

ceed to the next most important

5. This next pair captures

the relationship between the areas lit by the

moonlight coming in from above, and the

areas that the moonlight can't reach

The main change here is that [ add a darker
value to the side-facing surface of the bar
table, separating that region of shadow from
the tabletop, character, and stool seats that

are in moonlight. Notice that | don't brighten

the value of the moonlit areas at all. This is
very important to maintain the relationship
between the strong rable light and the rest of
the scene, which, as we have established, is

of primary importance.

Of rourse, as we develop the image later on,

the values int,

are likely to change as we pa
The rationale for the careful discipline
now is to ensure that we can tackle the
later painring srages with all our key
compositional elements and relationships

solidly in place.




With the main g relationships

blocked in

1€ MEeXT STep 18 To Start on local

d

values. Local values are essentially ba

on the o tive capabilities of the various

materials. Black fabric, dark hair, wood, and

ering amounts of light,
thus appearing tc have different innate
brightnesses to our eyes. For example, if
we were to assign them numbers, the local

value of whi it he 60, while a

pair of black trousers might be 15,

These local values will have a significant

impact on our composition, so we want

tackle them early in the process as well. This

can be done by using a Soft Light or Overlay

layer to paint over areas that have the most
dark fabrics

extreme local values, such

and bright ceramics.

08 e rmnage with |

At this point, there is no need to be oo agai

thorough and paint every

e different v

cal value, Once

hlight and

alize the most prominent elements of

07 A third value block represent

arating rmajor

materials suck

as the main charecter’s dark trousers.
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09 Breaking down our composition, we can maore easily visualize and manage our elements.

Now that our sketch is basically a colorlass,
simplified version of the final product, with
all the essential value information in place,
we can make another full assessment of the
composition, in the same way as when we

first created the line sketch.

Identifying and clarifying major “physical”
elements in the image Is a good place to
start. At a quick glance, just to demonstrate
for the purposes of this tutorial, I've divided
the image into:

Brown: The main character. We want to
check that she has a strong position in the
composition, and that interesting areas like
her head and hands are in regions of high
contrast and focus
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Purple: The defeated extras. [t's important
that their body language and placement
makes clear exactly why they are there and

what has happened to them.

Yellow: The table and stoal surfaces, These
areas, while seemingly simple, will haold
a massive bulk of visual information that
makes our image more convincing and

immersive 1o the viewer.

Blue: The floor, debris, and miscellaneous
items, These areas are unlikely 10 be very
prominent, but we still need to pay some
attention to them and make good use of

them to enhance our story.

Shape management is a topic commonly
talked about, but context is key — every

composition has its own unique shape needs.

Now that we have outlined our objectives,
Wwe can tailor the shapes we use to achieve

them. A few examples we can see here are:

+Using the curved edge of the table
to converge attention on the main

character of the story.

+ Covering one of the extra’s faces with
a visually prominent round plate to
imply they lost the fight.

+Using the characters to hbreak up
the yellow region into smaller,
organically shaped bits, avoiding
strange tangents or misleading
shapes in the thumbnail.



The massive amount of options we have at our disposal'in
Photoshop ~ or really any other modern painting aml editing
software - is staggering. It con spmetimes be very intimidaning
as well. Brushes alone can be a headache for newer artists to
‘geta bandle on,and it can often feel like you're missing out on
secrats uniess you somehow discover and use certain brushes,

Whilé thereare reasons why many advanced and faney brushes

exist, they contribute an extyemely ting amount td o’ piece
eompared 1o the knowledge and application of fundamentals

in the creation pmrs'm: Brushes are just a too] for us to transfer
our idens onto a earivas, and 45 long as we have a gend grasp of
fundamental knowledze - such as hue, value, and lighting -
any brush can be used 1o creats amazing pieces. OF course, as
we develop and practice. we cun also centinue to explors new
brush aptions tp suit oux preferences,

But to begin with, the basics are no doubt the besi place tw start!
Phétnshop's defanlt Hard Round brush can sufficiently fill
| any role in an artist’s arsenal, whether it's for lineworlk, solid
coloring and shading, printing s fine gradient. oy micro-details,
This brush can do it all competently. Not anly is it yersatile (s

also fast - 11 can achieve any stroke size and opacity on the fly

The snft shading ¢n the lef

GUWEIZ: DINNER

by making full use of pressure sensitivity on your pen tablet.
Using the Opacity shider. you can instantly custemize it for
more specific uses, yuch as for painting tiny, opague details op
lightly shading Iarge areag. /

The simplicity and versatility of this brush also allows yuu to,

quirkjy and smoothly switch your focus belween various paris
of the paintmg withont having 1o change brushes or seftings.
It's an ‘undervated brush that quietly maltes painting'a more
pleasant experience.

Last but not least, the Hard Round brush is also Ttexture-
neutral” inthat it doesn't have 2 textare oyerlay by default. This
can be a boon in helping to avoid overtesturing early on m the
painting, enabling you to focus on raore fundamental forms
and highting. This means it can he a little inefficient when used
for the final polish / fox example, creating a rusiy metal surface
ca'rl. be done much more easily with a custom textured brushi

Overall, no ma&er if you are sketching lines, painting a black.
and-white draft, or adding details, the default Hard Reund
brush is lexible enough to produce a good result, sodon’t worry

._ ‘about it halding you baclk.

ard fines on the riahit sre Both crested with tThie same brueh sirnply by aciusting siroke size anc opaciiy
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10 inour lighting setup, the 1op-down split of surfaces |s very nalpfu

A key method we have been using so far in

the drawing process is going from “big to

small.” rackling the broad, sweeping aspects
of the composition first, Now that we have
made the big choices, it's time to look at and

work on the piece at a higher resolution.

1 start breaking down large areas into

smaller, more precise ones, Above, |
highlighted the upward-facing surfaces in

blue and side- or downward-facing areas

in red. | am differentiating them th ay
because the direct light source comes from
the top of the scene, and this will help me
decisively paint each surface according to
the amount oflight they receive and reflect.
table

Our two direct light sources (the

spodight and moonlight} are the most

270

In depicting form

prominent light sources in the composition,
so they are first up for consideration as we
caregorlz»‘e ours LIE"{Z:CES.

As we move along in t 2 to small”

pipeline. we will brezk the blue and red
regionis down into even more precise ones.
surfaces

For example, upward-facing

that are completely perpendicular to the

direction of lighting, and upward-facing
surfaces that face slightly away but not

enpugh to be considered side-facing.

As we start subdividing our surfaces and

ing them different values to represent

more accurate volumes, there is always the

chance that we accidentally “exceed” our
value range limits while adding new values

This

monly shows up in the form of the

image starting to become “muddy” - things
seem 10 look correct in specific parts of

the composition, burt the image as a whole

becomes confusing and hard to figure out

take a look at how we can d and

prevent this,

Recall that we have carefully determined

3

and are committed to maintaining the

relationship between our three big value

blocks. The spotlit region must always be

ighter than the rest, while the moonlit
1 |

ighter than the third, darlest region that's

region, although darker, must sdll be vi
hr

shaded from both light sources,

y

In the process of addir lues 1o subdivide

smaller areas, such as the characters

shoulder, we have to be very careful not to

use values that are too bright or dark for that
value block, Tt's easy to get tunnel vision and

try to boost the contrast in the area we are




T1a - e Using Posterize, the Im

is splitin

-"':_H"‘."F'ﬂ'“;' 'HiT‘.'i]'-i‘__' — [Nis may not seem [o

ba a problem in isolation, but in the larger
context of the painting, it can disrupt our

top-level value-block relationships.

the integrity of the
recormmend using the

ly

e image is gerting

Posterize tool in Photoshop. Thisises

helpful when you

muddy and g but are not sure why

Posterize is a filter laver that mathematically

simplifies the entire draft into a set number

jes. For example, T have it set to

four values at and that 18 how it now

3 wour chosan number

dictinct values, In this cace,

represents the sketch. Notice that it sl

KBeps very striu

to our original

the areas receiving the brightest moonlight

the shoul ist area of the wl

ghirt) a

partially receiving the brighter

slightly dar

Using Posterize, we can guickly detect if

eeded their allotted

4ln areas have

range of values. Then sin

1ply undo P

d correct the image to make sure the

value hierarchy and layour is

ined as we pl

Solid Color...
Gradient...

Pattern...

Brightness/Contrast...
Levels...
Curves...

Exposure...

Vibrance...
Hue/Saturation...
Color Balance...
Black White...
Photo Filter...
Channel Muxer...

Color Lockup...

Invert
Posterize...
Threshold...
Gradient Map...

Selective Color... Tic
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Taking all that we have learned in the past
few steps, we now enter 1 more organic,
free-Howing painting phase for our value
base. Our goal here is essentially to get the
image into a srate where every element in

the compesition has undergone our “big to

small” process pipeline — with the overall

focus still on the more prominent elements,

course. The process of organically
painting and refining the value sketch will

get it ready for the calor draft.

At this stage, | decide to sxpand the canvas
out a little, while maintaining the same

perspective grid. This increases the field

of view without moving the point of view,
making us feel more “zoomed ocut” and

showing off 2 bit more of the scene.
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12a When pai

g over a line skatch,

you are indicating. Accidertally removing wanted forms causes the painting te look "worse”

than the sketch. Revisit page BO for ¢

12b - 12¢ 7=« secondsry focal poin

form and volume; using the perspectiv

toren as a cuboid alkig

cially a rough one, pay atte

lgance on rendering essential geome

grid 1o help us,

For exarnple, we can

1o the forms

forms.

like these, our main ¢ ive is 1o indicate the overall

rid, and then subdivide and complexify it into 2 torso

first draw the



124d Slightly expanding the FOV lets viewers take in more of the scene; although we do [cse a little of the “up-close” feeling
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13a - 13b The Selective Color toal is quite intuitive - fi to just play arcund with the sliders to get a good feel for it

Properties o ] .
After

a substantial amount of value painting,

ready for the process of

our piece is now

O =

adding color! This process varies from artist

to artist based on personal preference, so

I will be focusing more on explaining my

reasons behind each step.

I like to begin by adding a Selective Color
adjustment layer to introduce some base
colors to the image. Choosing the colors
to add, however, 1akes some figuring out
We have two main sources of lighting in
the image: one an artificial lamp, the other
natural moonlight. Depending on your
compaosition, there could be any number
of light sources with any color. Aside from
using lighting strength to differentiate the
effe

also an excellent option available to us.

of each source, color temperature is
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In this case, [ want ¢ unp to emit 8 warni-

colored light, while the moonlight takes
on a relatively cool color. This means the

oesn't reach are

areas where the lamplight d

generally zoing to appear more blui:

the areas where it does. To estab

relationship, we can tune our Selective Color

4Yer as pleiured.

With "Neutrals” se d from the Colors

dropdown, we can raise the cyan and

magenta sliders, while tuning down the

yellow. This gives the entire image a cool

int, with the exception of the darkest and
'|r|.
we can turn up yellow and turn down cyan
andbla

the brightness a little boost at the same time

ightest areas. Next, with “Whites" selected,

ating a warm look while giving

We've been steadily making linear progress
so far, which is great for making a clear

and comprehensive tutorial, but it doesn’t

quite represent an important part of the

digital painting process. So | think this is an

excellent rime to demonstrate and a
useful aspect of digital painting - the ability
to branch off at any point in the process and

1 safely

test new ideas guickly ane

Using the same Selective Color adjustment

layer, we can play around with the sliders
to test out various color setups. Here 1 try

our a maore extreme version of our existi

lighting color, but the colors feel like

COme on oo stror The limitations o

the Selective Color layer mean that blues

are added in areas where there shouldn't be

any, But this is no problem - we can simply

restore the sliders to their previous state or

try something else

I'he digital medium enables us to explore

alternative compositions, colors, desi

and anything else at any time. You never
know what great compositional and color

choices you can ¢ — it's quick and

risk-free, too!

Propertion

14a - &b cach option in the “Colars” param

changes in the “Red” category If you want ta specifically adjust that color ran

=nt part of the image. Apply

£, and 5o on.
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15a — 15b The same image with the initial color setup, with focal colors added inte the mix using a Soft Light layer

After playing arcund with Selective Color
options, 1 decide to stick with a minimal
color scheme for the lighting, leaving some
breathin

local colors.

room for our next step — adding

Local colors are essentially colors innate
to materials — for example, gold bars and
ruby gemstones have different local colors,
regardless of what lighting they are seen in
You can learn more about how we see local
colors on page 32. In this initial step, the
relevant local colors are the colors of the

table, skin tone, and stool seats

In this first stage, we will start by applying

these “anchor” colors — the ones tl

we
know definitely need to be locked in. In this
case, these important colors include slan,

clothing, and the base colors of the furniture.
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To do this, I add a new layer and set it to the
Soft Light blending mode. Then I paint over
the relevant areas using a solid brush set to
each area’s respective local color. I find Soft

Light mode the most suitable and versatile

for this purpose as it allows us to fine-tune
the resulting hue, saturation, and brightness

of the painted areas

Immediately we can see the henefit of

adding the anchor colors to the image -

while the painting still looks a little bland,

we've completely lost the monochrome and

“unreal” feel of the earlier stages.

Pass Through

Normal
Dissolve

Carken
Multgry
Coior Burn
Linaar Burn
Darker Coior

Lighten

Screan

Caicr Dedge

Linesr Dodge {Add)
Lighter Coior

Orveris

Hard Light
vinsid Light
Linear Light
Pin Light

Hard Max

Difference
Exchsion
Sublract
Cevids

Hue

Saturaticn
(Color
L




Dissoive |

Darken
Muitiply
Color Burn
|Limear Burn
|Darker Color

Lighten
Screen

Linaar D-e;';ge {Add)

{Uighter Coior

Overlay
Soft Light
Hard Light
|Vivid Light
|Linear Light
|Pim Light
|Hard Mix

|Differance
|Bxchugion |
Subtract |
Dévide

|Hue
|Saturation
|Calor

Lu mﬁ

¥6a - 16€ Us= a Color Dodge layer and Color sliders to adjust colors and values at the same time.

With the local colors now in the mix, the
calor difference between the lamplight and
moonlight feels too suppressed, and ne
longer as clear as it should be. While there
is still a noticeable yellow rint to the bright
light in the previous step, it's a little weak for
our needs, To ensure this key pair of lighting
blocks maintains its distinctiveness, T want

to boost the color strength of the lamplight.

To do so, | add another layer set 1o the
Color Dodge blending mode, Using Color
Dodge is a great way to brighten an area
and simultaneously add vibrancy to its
midtones, but we must be careful not ro use

a color or value that is too bright.

To bring the image to the stage shown above,
I use the settings pictured lefi. Notice the
Brightness value (the “B” slider) is only set
to 33, as Color Dodge can easily make colors
too bright and intense. I lightly brush this
color on with a soft airbrush ro make sure it

doesn't overwhelm the area with pure white.

The image now looks far more developed
il

distinguished and many of the scene's

~ the two key light sources are easily

elements have been assigned their

appropriate local colors.
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17a - 17b Working proof of the camp 7 strokes!

jor with the additional food colors added They aren't painted In detail - these are si

nply placeho

We aren’t guite done with adding colors

yet! Our objecrive is to create an {llustration

essentially showing the aftermath of an

action scene, so we need a lot of food-related

debris to be sirewn over the table for the

image to work as intended

[ use some very rough brushstrokes to
quickly find put where and how I should
place my colors, and to make sure they are
balanced with the composition. | changa
and move around the brushstrokes until 1

feel they ars in satisfactory positions.

Forthe moment, this extralayer of food color
acts as a “working proof” or placeholder that

we can easily return to later when we are

painting the actual food debris in detall
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18 Befare and affer shnte o

18

e

3y this point, we've developed thesketchtoa

1 Jot of large,

state where there are no long
sweeping changes left to make or major
elements leff to add. This is when | feel ready

to start painting in full color.

We are still ap ig the same concepts

we have used so far, but becaus o value

and color schemes of the composition are
already well established, we can easily

and o ically paint in new objects using

existing cclors and tones as reference, In

ill start breal

this part of the tutorial, I v

down and going through some of the

mportant 'i'l(-!_['_lp‘&':'i that are

this painting stage.

In this phase, I'start activ

minor igsues that have cropped up since

the final black-and-w tage in ster
noticed earlier that the character’s shoulders

were a limle 100 rounded and hunched,

e sitting more upright

During this p we can also clean up the

presentation of the forms alre present
P i

such as removing any thick, lefiover sketch

lines, This will make any future revisions

and tweaks a lot easier.
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. While the default Hard Round brush d j
. ont page 269 is tmazingly vmgﬁlé_, its notalways
the optimal c‘lidicc_ for certain situstions, When Al
painting | elements. that are more sensitive to
| ewertexturing, we might notwant our hrushstrokes
| 10 be yery visible. Some materials could look quite
strange with a Jot of textured brashstrokes: for
example, a very smooth matte mtenal. skinora
/| highly polished speculay surface, a tin,
the Light chapters earlier. | |

If the subject is a complex form with a difficalt, sh an - e s tonh Gy
/., sithonette, it ean be ihefﬂci'em or unintuitive to 0 e Brush/sias eake 3 great comn f r\mr'.tlr\a =M
| painit it stroke by stroke with a hard edged brush. A A ALA A
A simple sphere would be unnecessarily tedions
/1oy paint uking single hlwllstmkeé.'Sthef shadows
' and lighting, such as ambient ocdnnnn:ﬁecu alk
| face the samedlﬂ.‘iculues. !

| This is when the default Soft Ronnd brush and
'Lasso tool come in, The Soft Round b!'u.ih a[luws j
us to create very smooth, airbrush-like transitions,
///and to manage gradients mum:vely and easily, {
‘but it tends o spill over due o iix dlﬂ‘uuﬂ namre, |
However, usmg thi Lasso taol ws cnn very qukl!ly_ .

efrside with urzlg large strole. |

e sl ¢ y -.rrnmshnng thn saterted st 3 e soft Paund'

:lt'a grn Hfior Lhae fur the frmer ari'gb.. {




wur secondary characters - cleanir

up

unwanted thick lines, defining forms more
precisely, and making smal! changes to
improve their general presentation. Small
details do a lot 10 make the scene more
convincing, such as the necktie flopping
acroas the table, the ash in the ashtray, and

the folds in the characters' shirts.

Taking a closer look at this extra on the
right, Tintroduce a couple of details to make
it clear that they are not just lying there of
their own volition. The plate under the left
arm and the food spilling from the plate
onto their face add a messy, scrappy look
to the situation. | also add a couple of extra
dishes and bottles in the upper right corner,
to fill in the awlkward empty space and give
the impression that the character landed on

a packed dinner table.

19a - 19b & cuick glancs at the overarching changes at this stage. Untucking ore hal

the character's white shirt makes it iook llke they got knocked out atter a tough right!
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21 Netice how the stool's top looks much more cotrect and in perspective when we remove the rough sketch line

22 Some araasof inter

We have been working quiteroughly up until

very recently, focusing on the big picture,
which of course is key o the image's success.
However, at this stage we can start taking

the time to add more precision to the piece,
P E

If we look at the tabletop surface above
rough strokes do not represent s act 1al
form very well. At a glance, they add a few

unintentional jagged and randomly beveled

which we don't want. To resclve

erlp

them, we can paint over any unwanted

brushstrokes, especially near sensitive areas

such as the edges.

COl
Another aspect of the painting process I
want to draw attention to is the addition of

visual “noise.” Real places and things often

» which we've added visiial complexity,

exist in much higher detail than paintings

ly replicate  one-to-one

1 reason
Logically, it's much more feasible to capture
the impression of realism rather than literal

realism, which is where visual noise and

density come into pl

By introducing little bits and pieces of very

densely packed and well-drawn detail at

s in the composition, we cre

srrategic are

the illusion that the entire piece is drawn at

an equivalently high resolution. This gives

us leeway to be a bit looser with the bulk of

the details, especially those not in the center

of attent

Well-controlled visua gives a strong
impression of a high level of detail without

overwhelming the image or the viewer,

which helps the resulting look more

ne

believable and realistic.

At this point in the painting process, our goal
is to plan our high-detail sites and decide

or1 which areas we will commir to drawing

more accurataly,

It's been some time since we started painting
freely, so let’s review our progress by zooming
out to a thumbnail-sized view and taking a

wider look at the piece. The first thing you

may notics is that the bafore and after shots

look quite similar — if you squint, they look

nearly identical! This is acrually a good

sign that we are progressing as expected. [t
B £ 2 [

shows that the deliberate choices we made
during the planning and drafting processes

etained all

are still in play, and that we haxs
the important aspects of the composition,

even after the rigorous process of painting

cleaning up, and detailing.




Importantly, this means the protection of

key elements — such as thevalue rela ship

rces and shadows

between our light so

has contributed f 10 maintair

mposition's integrity. [n the event that the

thumbnails don't quite align - especially if

the new thumbnail has ended up lot

“worse” — we may need to review our recent
progress. This is where Photoshop's layers
!

ier state of

are very u ~we can quickly

INgUup an

earl £ painting to st

mpose

over the o 1l

image and check where

deviations have occurred.

ndesired

23 Comparing the

the overall compesition
is preserved, hut the

scena ar

b

greatly develgped.

However, not all changes are bad. Sometimes

2 well done painting pass can add surprise

improvements to a piece. If you think the

new thumbnail works just as well or even
better than the original plan, feel free 10

stick with it
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24a - 24b Strengthaning the local color of the table surface to give it a distinet wooden look
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25 Upping the warmth of the light tn create a stronger contrast

24

So far we've done well in maintaining

the composition and color scheme as the
painting has developed. Moving forward,
however, we also have to actively notice and

1

solve problems to further improve the plece.

First. let’s take a look at the most vibrant
part of our piece: the brightly lit part of the

table surface. A quick glance tells me that

something feels g the

table surface color to the porcelain plates

and food debris, I realize that it shouldn’t

be this odd, almost ceramic shade of beige,

especially when there’s no tablecloth.

To resolve this issue, [ add a Soft Light layer

and apply a solid brown to the relevant
areas to give the table a clearly wooden look.
This slightly darkens the brightness of our
original value plan, but makes the area look
much more believable and gives the table a

more definitive material,

Having resolved the bleached color of the
tabletop, another issue appears. At this point,
the presence of many local colors in the
spotlit area has slightly overshadowed the
lighting color. While this occurrence is not
necessarily “wrong,” [ want the lamplight to
have a more dominant and vibrant presence

in the compozition

To make this adjustment, ] add another layer

with the blend mode set to Overlay. This

allows me to add a tint af bright yellow 1o the

table using a soft brush, as well as adding an

appealing bit of color bleed to the edges of

the lit area.

I also take the chance to paint up and

develop the elements in that area te fit the

new lighting and color scheme, For examp

1add a few splashes of red and give the heer

bottles a deep-brown, translucent color,
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Having just adjusted our warm

significantly, we sh

ke alock at their i

To recapture our 'JL’[:..',]]'.E-:_ ntention

the vie

the impression of an

ymy night, 1

varm light in the glo

can't re

uld just be ara

image looks as if it o

outgide — rh isn't a bad idea in itself, just

not our intention for this piece
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Before we continue to develop the piece,
1 think this is a good time to talk about
using the perspective grid correctly. The
perspective grid has been g loyal companion
tc us for our journey thus far, keeping our
parallel edges properly aligned and serving

ich in new

as a helplul guide as we sk
objects. The more accurately our ohjects are
placed in perspective, the more easily we can

light and paint an immersive scene.

Howevar, despite its easa of use, as we start

to fnalize a lot of the objects in the scene,

a bit more attention needs to be paid when

using the grid. Consider the three bottles

1 to correctly
first looks

a little too stubby, while the third looks a

shown here, which all se

follow the grid. However,

lirtle too streiched. This is because these two
examples were created solely to follow the

g into account the actual

grid, without taki

angle and POV from which they are seen.

In the middle example, we understand that
we are loocking down on the bottle from a
high but not extreme angle, and therefore
we can foreshorren the sides of the bottle 10

make sure they're to scale Too short and it

looks like a really stubby bottle; too long and

it looks too 1all and thin to be believable!

In conclusion, it's important that we keep

in mind the full surrounding context, even

when drawing small {tems, and not leave our

decisions completely to the grid.

Believable perspective

Too tall

27 Comparing the same bottle, drawn according to the grid, but taking

differant contexte inta account
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| CREATING REALISM WITH
'ROUGH PAINTING

In the spotl'gllt.
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JWEIZ: DINN

2B The reugh sketch compared to a developed version, after 1aking Into account material properties such as specular lighting

To make the objects and the scene as a whole
look authentic and believable, the trifecta of
form, color, and material must be complete.
When constructing the piece, we started by
painting forms in grayscale, and then added
color, but we haven't yet dedicated time 10
ensuring all the materals’ properties are
established. At this late stage in the process,
we need to start paying extra amention to
this — especially for smaller objects that we

are likely to have sketched in roughly.

A very important aspect of differentiating

aterials — essentially how surfaces appear
to us — is understanding the concept of
reflective properties, as we explored in the
Light chapter. These properties consist of
two major components: specularity and
roughness. Specularity refers to the amount
of light a particular type of material,
such as plastic, rubber, or metal, reflects.
Roughness dictates how sharp or diffuse

these reflections are,

Here are some commonplace examples of

specularity and roughness that may already

be familiar to you:

- Your reflection when using a smooth
plastic board as a mirror (medium
specularity, low roughness] will seem
rather faded, but sharp.

«The same reflection using an
actual mirror thigh specularity, low
roughness) will be intense and sharp.

brushed
metal sheet (high specularity, high

«Your reflection in a
roughness) will capture the intensity
of the light being reflected, but with

very linle clariry.

Now let's tale a look at applying these
concepls Lo our piece. A good example 0
start with is the beer bottle, which we can
assume s made out of regular dark glass,

We can reasonably determine it to be

moderately high in specularity and low in

roughness — therefore the reflection should
be fairly intense and sharp. To indicate
this, I add a clear blue highlight to account
for the skylight that the glass bottle would
reflect. The highlight is not quite as bright
as the light source itself would be, however,
as we have to remember that the specularity
of this glass bottle is not as high as that of a
perfect mirror.

As we add additional objects with different
materials, such as the paper label on the
bottle, we have 10 deliberately paint them
according to their respective reflective
properties as well,




TUTORIALS

29 pafore and after the polishing process; a lot of roughness in the brushstrokes has been cleansd up, in addition to the extra details

29 Pe

Having covered these extra aspects that we

need to take note of during this stage of the

process, let's see how we can apply them
alongside our fundamentals to continue

improving the piece.

Resuming the general painting process.
I once again return to focus on the main
character. While the brushwork up until
now has sufficed in representing the
relevant forms, it's not quite good enough
when placed under scrutiny. As this region
of the composition is a major focus and will
be looked at closely, it's important to take it
nne step further and properly paint elements
such ag clothing folds and hair textures. You
may also notice that a lot of the character’s
immediate background has also received

maore attention w detail

While it can sometimes be helpful to
blur or roughly paint areas in service of
directing focus to the foreground, it isn't
scens, the

always appropriate. In this

things going on on the table are just as

290

narratively important to showcase as our

main character. Furthermore, with the
table being well lit by the lamp, viewers will
subconsciously be expecting to see 4 lot of
fine details at high resclution. Painting the
area according 1o those expectations will

help convey a first impression of realism

The same treatment, albeit to a lesser degree,
is also required for the secondary areas of
focus. While we can get away with slightly

rushwork thanks to the dimmer

wve still have to make sure that
the forms are accurately drawn and that

there is a sufficient level of detafling.

Pi

clothing receives a bit more attention — the

red top right, notice how this extra’s
g

proper reflection i3 added to the mertallic
belt buckle and the shirt's form is better
defined. The visible s

has a good amount of extra detail added.

2 of the table also

Recall rhar bri

hrer lit areas tend to require

such treatment, especially if they are

strongly juxtaposed against largely dim

surroundings.

Continue refining objects to indicate their

respective material properties — for example,

1t bottles next to the ashtray

the two upri

now reflect 4 bit of light from the table lamp.

Next, T adjust the vibrancy of the tables
surface to prevent oversaturation of yellow
I want to add a large amount of detailing

factor of this well-lit

to increase the “nois
area However, adding and managing detail

does take planning.

For a huge portion of this process, ever
gince embarking on the line sketch. we
have looked at many technical aspects and
fundamental requirements of producing 2
competent piece. As we start to wrap things
up, however, it's rime to return 1o something

we did in the very first step of the tutorial

visualizing the scene a viewer an

thinking about what makes the scene realls

interesting and enjoyable 1o ook at. To |




myself do this, | distance myself from the

image and try to pr d | am locking at a

d.

photograph ins

This allows me to think beyond what's on
the canvas. For example, we can see that
the initial splotches of red don't intuitively

read as food or

elonging on a table. The

s the

addition of spaghert immediately hel

red stuff become recognizable as spilled

food debris. implying some kind of action

has

aken place. Similarly, the yellows and

greens near the flipped plate look very
ambiguous — but if we add some Chinese
nioodles, they now appear as a scrambled egg

and vegerable dish!

Another example is the extra’s te, where

adding a visibly metallic tie clip gives the

tie a more distinct presence. This prevents

viewers from being unable to tell its ma

and

apart from the densely packed fi

table surface

31 Managing details and considering v

30 EBcfore and after the polishing proce:

at exactly 1o depict s important in properly expressing your message.,

ects and increased
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32 Detailing not only conveys a narr

Before tile texture

33 it's quick and easy toline up a pattern than

Aside from some of the central narrative

we've created in the previous step, there ars
also areas where we can add details more
freely. A good question to ask yourself is:

“How can [ make this area of the composition

The countertop area around the edge of the

table can'tbe packed as densely as the center
of the table, but we can choose to add a few
more elements to spice it up. T swap out the
wine glass, which was hard to recognize
at this viewing angle, and replace it with a

. immediate

knife, which conveys a clear

conceprto the viewer.

[ also give the materials in thi

standard refining treatment, distin

the marble ashrray, wooden

rabletop,

lacquered bowl, and metal knife from each

tive, but is also essential in preparing the image for closs-up viewing

Perspective check

other. Even having done that, the bare areas
of the countertop need a bit more attention.
However, as [ want the overall shape and
curve of the counter to remain prominent in
the compaosition, adding more objects on top

of it is out of the question.

A good solution is to use brushstrokes to
the form of scratches,
This

arge, emply spaces and

create texture in

ases, and surface

cr irregularities.

helps break up

prevents them from looking unintenticnally
blank. We can see this in play on the ashtray,
countertop, and stool cushion. You can

pin

wooden

Last but not least, by addingan e

step lining the transiton from counter to

ism of the

table, we are able to up the

furniture while emphasizing this particular

curve's place in the compos

After tile texture

Now that the focal areas are dealt with, let's

turn our attention to some less noticeable
parts of the composition and give them a
light touch-up. While the quality of painting
in this area isn't high on our list of priorities,
we should still give it a once-over before

calling the image done.

A very quick and easy upgrade comes in the
form of “tileable” patterns — patterns that
can repeat seamlessly at the edges. They

are excellent when you have a larg

face thats

uld otherwise re

in empty.

For example, adding tiling to walls and

shere applicable, not only adds

ant visual detail tg the environment,

it also overrides any minor brushstroke or

lighting errors thar i be distorting your

image's perspective,




34 Our piece 3= it stands at this stage. It's nearing completion but there are 5

Speaking of perspective, the grid comes in
very handy for this part. On a new layer. we
can use the Duplicate function to quickly
generate a grid of tiles from a single line,
meaning we only have to paint one small

row of tiles first.

We can then use Transform > Distort to align
the pattern to the ground plane. The tile
pattern is essentially a grid, which helps us
gasily add in the rest of the small details in

perspective, like the cables lying on the floor.

T i

As we head into the final stages of wrapping
up the illustration, ler’s regroup and take a
look at the big picture. The best place 1o start
with this is a zoomed-out thumbnail view,
because it's a great representation of the
viewer's first impression of the piece, It also

forces us to consider the image as a whole,

which can help uncover problems thar

would otherwise stay hidden but negatively

affect the overall impression.

So, to check if the image works as it should,
zoom out really far, so the image is around

rwo inches on the long side. Then we can ask

purselves these questions:

« At first glance, can we describe exactly
what is happening? If not, can we at
least see enough interesting things to

prompt a closer look?

-Is there anything in the composition
that can be easily misidentified, or
seems like something else when

zoomed out?

till sarme final checkes and refinements we can make.

. If the piece is character-centric, does
the character look natural — in terms
of gesture, anatomy, and proportion -

from a thumbnail view?

. Do the colors look balanced? Do any
of the light sources look too muted or

too domina:

This list can of course be expanded
depending on what kind of illustration
we are creating, but the core ideas would

remain the same.
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352 Chacking the image with a Black & White adjustmant layar over it W e to'our oniginat Valus plan

non topof a

Bre repn
= P
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Another very useful thing 1o do is 1 check

the overall value layour using Photoshop's

r option.
This is helpful not only to make sure we stick
ial value-

to our ini nning and blocki

but also to resolve discrepar

atany point during the painting process.

Recall that at the beginning of the tutorial,

we started out

creating a couple of key

value-block relationships that defined the

ow that

entire li

ing setup for our piece.
we are at the 1ail end of the project, let’s see

how those plans have held up.

As we can see on the lef, the strong

on the table is working as planned
silhouetting of the main character against

it The level of contrast here tells us that

the relationship between strong light and

shadow is also intact. In areas where the

table lamp’s light doesnm't reach, we have

also successfully maintained the presence

of moonlight coming in from above, saving

the darkest values for the areas that neither

light source can reach.

1 also have a method for checking color
vibrancy, that's less commonly used or even
necessary, but is still interesting to mention.
By creating a solid red (or any colored) layer
under our image layer, and then setting the
image layer's blend mode to Saturation, we
essentially get a map of where our color

saturation is highest.

This can be very helpful when you feel that
some of your coloring is “off,” but are not
sure exactly where or why. A good rule of
thumb is that color is the maost vibrant under
strong (but not overexposed) lighting, and
is decreasingly vibrant the darker the light
source gets, In the example here, the most

vibrant and saturated colors are located in

the brightly lit region, while the dim, moonlit
greas are less saturated in color. The areas

mostly in shadow are almost invisible on

the saturation map. If we had accide

oversaturated a color in a dark area of the
scene, this map would quickly reveal the

problem spot for us to resolve.

thod [ want to share with you is

The last m

something simple but interesting: inspecting

one part of the composition at the time by

hiding other areas of the image. When

working on large compositions with a lot

of active parts, it can be very to get lost

5V

working on certain busy areas of the image,

inadvertently missing potential issu

legg noticeable areas

By inspecting small segments of the image in

isolation, we can very quickly detact th

ings

that are not right or not quite complete.

The main things to look out for here are

unintentionally empty spaces, insufficiently

painted forms, and places that need
more detail to be helievable. They can be
surprisingly hard to find when everything is
visible at once, but when fized, can improve

the image substantially.

If we look at the individual blocks below,
one thing we can see is that every image
bt

mini-illustration. They each hold at least

cke is more or less selfsufficient as a

some interest on their own without looking

incomplete in any way.

Of coursge, this process is only done in
service to the bigger picture, so be careful
not to overdo it and affect the big picture

negatively — for example, low-inte

8as
of the composition don't need to become

colorful or vibrant just for the sake of it

36 ‘We can gat a much cinser and focused ook at each area of the

compaosition one at a time by forcing *tunnel vision."
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375

At this point, we can call the image done, but

what 1 like 10 do — if time allows - Is return
to the piece after a day or two working on
something else, Fresh eyes and fresh energy

‘ew more minor

can help you discover a

areas of improvement

Micro-details are the sort of thing that a

fatigued artist would miss out on. Coming
I 20

1allest objects to give

back to the piece with newfound ene

through a lot of the si
them more detail and clarity. For example,

strands of

1 add highlights to a few sele
noodles, as well as drawing in notches and
highlights for the chopsticks. With a big
piece like this, this step is not always a must,
but it does add a nice touch — for smaller
pieces with fewer elements on display
however, it can be more important to ensure
each of them get the full treatment, lest the

piece feels incomplete.

37a-37b Upping the

detall level on ssiect areas to enhance the piece. This is much easier toda

ter-a short break to refresh your view of the image.
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3Ba - 3Bb adding a “film of light” effect ta the brightly Iit arsa. This bioom ie subtle but adds an extra touch of balievability.




yant to take the opportunity o boost the

lighting and give it some bloom to create a

more realistic effect. In real life, if we look

arahb

ightly lit area in an other

room, it is likely we see some level

bloom that a camera would not actu

up. The effect is almost as if the

light between our eyes and whateve

looking at.

To create that effer

the tahle on a layer set to Soft Light mode.

. Ivery lightly paint over

The change is most visible on the darker

objects, such as the shoe and f the

background characters, mimic that
“film of light" feeling we get when seeing

bloom in real life.

39

I also add in some extra ambien
to some areas that need it, As we learned

ion refers to

on page 96, this kind of occ

39a - 39b Sefors and afte

wvisual suggestion of Cio

proximity between a

the phenomenon where an a receives

nt light because objects in close
In the im

above, you can see the places where ou

less amb

proximity are blocki ages

ent occlusion, which helpstoc

main character comes into contact with the

W such as berween her hand and leg,

have been subtly darkened to represent this

occlusion,
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BALBOA SPIRE

As a kid growing up in California, T was always taken
by the rich warms and cools of the landscape. When
1 became an artist in my teens, I strived to discover
what it was that made those vistas so luminous. This
has been a goal of mine ever since, and I am excited to

demonstrate some of my solutions for you!

Iwill be painting a distinctive landmark thatissimuated
near the Californian coastline in San Diego. 1 will show

you how sunlight interacts with vibrant and neutral
colors to create a remarkable level of visual interest,
This demonstration will be of benefit 1o both digital
and traditional painters. 1 will use the versarility of
digital painting to rough out my initial idea based on
a photo reference, and will also refer to traditional
sketches done on location. Then, I will paint my
finished piece with a comhinarion of watercolor and
opaque white gouache.







TUTORIALS

01 MATERIALS LIST

Before we begin, here's a list of my materials
for the traditional painting side of this
project. It is not essential to replicate these
completely, but it will be helpful for you to

of possibilities that I find to be useful. You
will notice in the photo that the yvellows
are used twice — this is because the pools

of color get dirty guickly and the extras are
a convenience. All are Winsor & Newton

warercolors unless otherwise noted.

see my general tools setup before we ger into

my process,

PERMANENT WHITE DESICHER'S GOUACHE

PHTHALO CREEN (WINSOR CREEN BLUE SHADE)

Brushes:

* Princeton flat #4350st, sizes 17 and
344"

* Robert Simmons white sable #721 flat,
sizes 1/2" and 1/4”

<Da Vinel Maestro 35, sizes 4 and 6
(or any good round sable watercolor
brush)

Paper:

+ Strathmore toned gray mixed-media
paper, 400 series

Additional materials:
Red pencil (Prismacolor Verithin in
Carmine Red)
- Artist's acid-free masking tape
- Spray haottle
*Water bin for cleaning brushes
- Alvin Heritage palette
- Blow dryer

02 A RANGE OF COLOR
These are the colors [ use, so feel free to try
them. They are by no means the “correct”
colors — they simply contain the full range

The primary reason [ use watercolors is their speed and
versatility for painting ourdoors. Other medinms lilee acrylics
and gouache can dry out quickly on the palette and are difficult,
if not impossible, to bring back to life, Oil paints are wonderful,
but they are such a mess to wavel with, at least for me!

My watercolor palette can dry up in the California sun, but

a quick spritz of water brings it right back to life, T use white

PERMAMNENT SAP CREEN

COBALT TURQUOISE LIGHT

RAW UMBER

VANDYKE BROWN

WINSOR VIOLET (DIOXAZINE)

IVORY BLACK

designer’s gouache with my watercolors, and usually paint
guire thickiy, treating the pools of pigment as if they were ofls.
Working this way recreates the opacity of some other mediums,
which I like.

I have come 10 love this outdoor approach so muich thar it has
followed me into the studio and is now my primary way of
painting, indoors and out.
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T
WG

02 My watercolor pigments. | will also be us ng a tube of white gouache, as shown in the previous photo.
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03 REFERENCE PHOTO
Here is the photo reference for my painting
| malke no claim to be a great photographer,

and this is intentional! If I shoot a

gorgeous photo, [ feel like the job is done

and there is no need for a painting. However

if 1 snap a guick shot on my phone, I get the

gist of the scene, leaving the painting open
for design and experimentation. I prefer wo

take notes and make sketches onlocarion for

my actu al color reference,

a moment.

04 TAKING A
CLOSER LOOK

Hereis acropof my photoreference, showing
more detail of the area that will appear in the
final painting, My idea 1s that the big, simple
mass and grandeur of the building will give
the painting a strong graphic against the
glowing sky. At our eye level, you can see
colarful umbrellas, tables, and badly dressed
tourists. This will be a great area of primary
visual inter
bacl

creates another sprinkle of visual interest

against the simple, shadowy

p of the buildings. The sidelighting

that [ can use to draw attention down to the

focal area of the umbrellas.

03 My location photo reference: Balboa Park, San Diego, California. It's just a quick plgture, nat

a finished art piece in itself - the painting is where

04 Tha Incation photo reference. close-up on the area | want the painting i

focus on. The palm trees give a windblowrn "California coastall

Flan




MNATHAN FOWKES: BALBOA SPIRE

B8 My on:iocation reforence sketeh, in watercolor, of Balboa Park, | will use this,

sombinad with my photo references, 82 the basis of the final painting in the studio.

05 ON-LOCATION
WATERCOLOR STUDY

This is a watercolor study that was done on
location. I will use it to inform my palette of
Incal colors, light, and quality of atmosphere.
Comparing this image to the photograph,
you will notice the strong difference in the
atmospheric feeling. Even a beautifully
shot photo doesn't capture the emotional
experience of the ocean breeze, marine
layer, and smell of salt in the air! That is why
loeation studies are so important - they have
an emotional component that is difficult to
achieve in the studie.

1 plan to keep an eye on the rich local colors
in the foreground and contrast them with
the neutrals of the buildings. The building
shadows are also eritically important
They are loaded with subtle warm and
cool secondary lights; blue skylight from
above, and warm bounce light that enters
the shadows from the illuminarted ground.
These warms and cools will be the key to
successful shadows in my painting, and
they create the guality of Californian coastal
atmosphere that [ am after.

307



TUTORIALS

06 DIGITAL
PAINTING PREP

After sketching on location and shooting my
photo references, 1 come home enthusiastic
to do more painting With the location
fresh in my memory, 1 create this digital
painting in Adobe Photoshop. It is not the
same architecture that [ will be painting
for you later, but it is the same locarion.
Through this painting, I explore the backlit
lighting palette of the scene that captures
the atmospheric luminosity so well.

Of additional interest is the light falling
across the foliage and the palm trees,
and especially the sprinkle of local caolors
illaminated along the middle ground. Some
of those colors are suggested by my photo
reference, but some of them are invented
to complement the greenery and create
additional visual interest.

There is particular emphasis on the marine
armosphere here —you can see a transitional
glow of sunlight from the sun outside the
upper right of the frame: This glow is a key
aspect of this painting’s “flavor” and will be
an influence on the step-by-step painting

that follows.

086 The digital referance study done in Photashep Upon reTUTNING to my studio, It's a very different

view frorm the same location, but my focus ie on color and mood rather than architacture.

07 The photo raferance far ry digital practice study. an see that | have taken artistic

license with serme hues to make my study more interesting and emotive than the photo.
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07 SECOND
PHOTOGRAPHIC
REFERENCE

Below left, you can see the photo reference
used for the digital study in step 06. As you
can see, [ am not at all interested in adhering
exactly to reality. | see no need to, when my
camera can do that faster and better than [
can! Standing there in person, however, the
architecture had a grandeur and presence
that T was enthusiastic to emphasize. My
painted image uses a vertical composition
with stretched architecture, and 1 make
some changes to the local colors as well.

In the previous step, I mentioned color
adjustments to the outfits and umbrellas.
Note how, in the phow reference, many
of those elements are white or washed
out — something I rectified in my painted
version. For the final painting, Il choose to
emphasize the contrast in the hue of these
elements instead of the light/dark value
contrast. ] will discuss the importance of hue
contrast on page 316.

08 ROUGHING

OuUT A “COMP"

So, with our materials and references in
place, we can officially begin. When working
out ideas, I like the speed and versarility
of digital painting. I am going to start by
roughing out a “tomp” in Adobe Photoshop
- a ‘comprehensive layout” that maps out
the direction of the final piece. My day job
is designing for animated movies, and this
is how I usually begin roughing out lighting
and scenic ideas. Let me be clear that this is

As you can see, | am constantly sketching and practicing niy
craft. Sometimes we artists worry about whether we have
enough talent, but it’s too late for that! We already are who we
are, so worrying about talent is irreleyant. My experience is
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not a demenstraton of digital rechniques,
but rather a demaonstration of how to think
about color and light,

I like to use basic organic and testured
digital brushes that have an opacity based
on stylus pen pressure. Below are the four
digital brushes that [ will use. The brush
shown at the top is used for at least sevenry

percent of the painting, the middle two are
used for foliage and texture, and the fourth
is used when [ need cleaner lines.

There is nothing particularly special about
these digital brushes, and similar ones can
be found online by the thousands - you can
use any selection of large, textured brushes
that you like

OB The textured brushes that | will use to create a digital “comp” In Adobe Photoshop,

that the people who find success in this field are the ones who

just can't let go of it. They male constant sacrifices to find time
to sketch and practice. They are the ones who do the heavy
lifting necessary to train their hand, eyes, and mind to make the
marks that become meaningful art.
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#FFFFBD

background celor - in this case. lermoen yellow - ta

09 Laying a foundation by chossinga

begin establishing a warm, sunny atmosphers,

09 LAYING DOWN A
LEMON YELLOW

I always begin a painting by working out in
my mind exactly its purpose and emphasis.
I want this image to express my delight
at the quality of Mediterransan light and
atmosphere in this setting. With this quality
in mind, it is time to lay down a ground color
that will be the foundation for these effects.
My approach tends to he to pur the very
simplest ideas down first, and then slowly
build in complexity. Since [ want a warm,
glowing, backlit, sunny feeling, I begin by
laying down a lemon yellow in preparation
for the sky and architecture.

10 AN AERIAL
GRADIENT

If you look at my photo reference of this
location, you will see a rather passive sky,
but that is not the truth of really being there.
My lived experience included a brisk, salty
breeze that came up from the ocean and
kept the location in motion. The sky is my
opportunity to convey that effect to the
viewar, [t has a color transition that T want
to start with — an ultramarine blue at the
top that moves into a cyan, and fnally gets
warmer toward the horizon 1 exaggerate

10 Bringing life wthe sky by adding a gradient of blue toward the

top. Visible brushstrokes give the gradient mintion and texture,

this effect by leaving the yellow at the
bottom and letring the top of the sky take on
a violet hue. To portray a wind and sky that
are in motion, [ let my brushstrokes remain
very active throughout the transition from

cooler to warmer light.

11 ELOCKING IN THE
ARCHITECTURE

Since I want my painting to have a strong
graphic statement, [ block in the architecture
as simply as possible. I have mentioned that
my process is to put the simplest idea down

first, and this is my opportunity to carry
through on that idea. The buildings are made
of 2 warm, light-gray stone thart is mostly in
shadow, so | use a warm gray midtone to
block in their shape. In later steps I will be
adding cool atmospheric tones and skylight
into the shadow, and this warmth will keep
the landscape from becoming too cold later.
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n Blocking in the landscape as simply as possible, using a midiwone that will serve as a8 warm foundation for the rest of the landscape later.

amn
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12 suggesting secondary lights and local colors in the landscape,

such as warm and cool planes and greens for the foliage.

12 SECONDARY LICGHTS
AND LOCAL COLORS
Now it is time to create some color variation
in the scene by suggesting secondary lights
and local colors. By secondary lights, [ am
referring to the cooler light that comes down
from the sky into the shadows, and warmer
lights that bounce into the shadow from
adjacent sunlight,

On the tall spire, the front is coaler because
it is receiving more skylight, and the left-
side plane is warmer since it receives mare
bounce light from adjacent illumination.
These big plane changes are what I'm
looking for when creating warm and cool
variations in the shadow. The ground plane
is painted with a lighter value, since it picks
up a good deal of cool skylight. T alse lay in
an underpainting of green local color where
the foliage will be located.

32

13 SUNLIGHT

AND SHADOW

Most of the work so far has been
underpainting and shadow, so it 1s now
time to commit to the direct sunlight falling
across the location. For the tall spire, [ am
careful to show rhar the left-side planes are
illuminated, with some broken brushstrokes
that suggest the ornamental variations.

I make sure thar the sunlight wraps around
the dome in a way that describeg its form -
even though this is a loese and suggestive
approach, plane changes are still important
1o capture. The sunlight irsell s a warm
white, so I keep a hint of yellow in it, with
g bit of pink here and there. I also add
additional skylight to the front and top
planes, in the shadow:

13 Adding direct sunfight, finalizing skylight in the shadews, and

loosely suggesting architectural details on the main buildings.

14 A COASTAL
ATMOSPHERE

Palm trees are crucial to the mood of this
location, so it is time 1o suggest those along
the skyline. I begin with red to reinforce
the backlit quality of the scene. Then I add
some green for the local color of the trees,
followed by blue atmospheric light. This is
not the time for rendering, so | am careful to
keep the trees as simple as possible.

Next, | add 2 sprinkle of direct sunlight at
the center of the image to suggest detail. |
am ignoring what is really happening in
my photo reference, instead choosing to
selectively use contrasts to draw the eye
toward the lower-middle segment of the
image, which will shortly become the scene’s
center of interest.
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& suggesting palm trees and a sprinkle of detail with sunlight, taking some liberties with my reference to pick out details that are eye-catching.
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15 HUE AND VALUE

Here is a close-up of the palm tress on the
left-hand side. I have zoomed into this area
to show how important it i5 to not overlabor
at this stage, and mstead to suggest shape
and luminesity T want to emphasize how,
while my chosen color hues have significant
contrast, the values are very similar, The
only exception o this is the atmospheric
blue, which needs ro be a touch lighter than
the green local color, as it is a product of

illuminartion from the sky.

16 CLOSE-UP
TEXTURES

I also want to show you this tight crop-in
of the central area of the painting, to give
you an idea of the quality of brushstrokes
and layered textures, The segments of
warm light on the middle-right are meant
to represent top and side planes catching
direct sunlight, though they remain simple
and abstract. Texture is also important
here: the warm surface and cool light at the
bottom represent 2 gravelly ground plane,
£0 2 good amount of texture is appropriate
to suggest the guality of the surface, There
is also rexture concentrated in the greens to
the right, which helps to suggest rthe visual
activity of foliage.

17 POPULATING
THE SCENE

The top of the painting has come to life,
50 now is the time to move downward and
create the primary area of interest. Afier all,
everything so far has been building up to
this moment. [ want the umbrellas to really
pop, so they need to have value, hue, and
saturation contrast I am using dark. loose
strokes to suggest the pecple sitting beneath
their umbrellag, and alsg the shadows that
they cast along the ground. The people
are wearing a varfery of local colors, so 1
choose the ones that will enhance the visual
interest of the area. ] emphasize yellow and
cyan, since they echo colors elsewhere in the
study, and contrast with the warmih of the
immediate background.
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15 A paim tree close-up to show how little detail is actually tsed at this stage - the

impression of the tree's sunlit leaves is created with color and texture.

16 Close-up of the central srea of the painting, Again, the spacifics of the environment ars heavily

simplified and abstracted, but the impression of rcugh ground and green foliage s still there.




17 Creating the center of Interest.
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18 A close-up of the primary area of interest, showing the level of loose, energetic dynamism I'm aiming to capture in my brushstrokes.

18 ZOOMING IN

1 want to be sure to show the quick and
loose quality of the primary area of visual
interest. Up close, the people and tables
don't look like people and tables ar all; they
are a mere suggestion. A bit of rendering is
needed in the umbrellas, however, as there
is warm light coming from the left. cool
skylight coming from the top right, and
a darker red local color of the umbrellas
underneath, Note the active, expressive
quality of the brushstrokes — I want them w
have 2 crackding electricity!

19 FINISHING TOUCHES
And here is the completed comp. At a glance
it may lock identical to the previous step,
but there are some important subtleties here
that are worthy of discussion. This is the
stage where [ look carefully at my design of
contrast, and ask myself two questions:

-Are there any areas that are

demanding too much attention?

«Are there any areas that need to
command more attention?

One area that is creating a subtle but
problematic distraction is where land mests
sky at the middle-right and middleleft.
To solve this, I create a hazy marine layer,
which reduces the contrast by softening the
edges and creating a value step berween the
land and sky. There is also too much contrast
at the edges of the spire and dome, so I soften

and reduce contrast there as well.

We have now wrangled all the competing
elements into their proper places to
emphasize the purpose of the image: a
breezy, windswept, Mediterranean-feeling
lacation that has a visual center of activity.

20 HARMONY AND
CONTRAST

1 have charted the major color notes from
my painting onte a color wheel, shown
right, to display an important quality of
their relationships. Let's refer 1o these
relationships as “harmony and contrast”
The human eye tends to like harmony. If
all the elements of an image feel like they
belong together in some way, the painting
will have a feeling of purpose.

Notice how the majority of colors create a
clump in the center of the wheel. They are
less saturated and so fall around the middle,
with the center being a neutral gray. These
colors have a relative “grayness” in common,
and feel similar compared to the contrasting
hues on the outskirts of the wheel - they
have harmony. Color harmony is a great

way tocreate a feeling of unity in a painting.




However, be aware that too much harmony
is really, really boring — the eye also wants
some excitement! This is why the saturared
color in the umbrellas is so important. The
red, magenta, and cyan are very different
from one other, and high in saturation.
They have lots of conrrasr from one other
and from the rest of the painting. They are
shown to fall near the outskirts of the color
wheel. For me, harmony with contrast is one
of the most useful ideas for designing the
color relationships that the viewer will be
captivated by.
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19 The completed comp. | softened some edges around the harizon and

edges of the buildings to add more coastal haziness 1o the ccene.

20 Dizgram of the color thecry
and color relationships in the
comp, Note how the saturated
magenta, red, and cyan stand
gut vividly agalnst the maore

muted colors of the scene.
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21 PAINTING PREP

Now we are ready to begin the final painting,
| use a wide range of papers depending on
the needs of the subject; my favorites are
Arches 140 Ib cold-pressed watercolor paper
blocks and Strathmore Series 400 Mixed
Media toned paper. For this project, T will
be using the latter and a red Prismacolor
pencil. | have chosen the toned paper
because it will do some of the work for me,
as I do not want my underpainting to lift
into my final strokes as [ paint. The toned
paper minimizes the amount of paint [ need
to initially put down, thus avoiding a great
deal of pain and suffering later!

I prefer to tape the paper down to a drawing
board with an acid-free artist’s tape 1o
minimize the paper buckling from rthe wet
media. I prefer using a red Prismacelor
pencil for sketching because the color tends
to work with my painting — it does nor lift
off and smudge the way charcoal or graphite
would. With these materials in place, | am
ready to begin sketching out the final piece,

22 SIMPLE GUIDELINES
My drawing here is simple but important.
The red lines will be my guide in the
following steps, where [ will block in an
opaquely painted sky [ am happy with
the composition of my initial study, so I
am carefully placing the big shapes based
on that. rather than following the literal
photo reference. It is another case of doing
what feels right, rather than following the
exactness of the location. This is art - feeling

and emotion is what matters!

23 A WASH OF
YELLOW

Like in the digital comp, 1 begin by laving in
an initial wash of enlor. The medium and
materials are different now, so my technique
and approach are different as well My
method here is to choose the overall average
value of the landscape. Getring this right will
save me a lot of time - by letting these tones
work for me, it will be as if my shadows are
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21 My paperand pencils for the final painting.

already blocked in. The watercelor [ am using
is yellow ochre, wetly scumbled (see the rip
on page 321) across the surface. | want it to
have some texture and brush movement, but
niot to the point of distraction, The warmth
of the color serves the same purpose that it
did in the comp — when [ lay in the cooler
atmospheric colors, this underlying warmth
will contribute to the feeling of luminoesity
in the painting,

24 PALETTE AND
MATERIALS

This is what my palette and materials look
like ar this point. Everyrthing is wet and
thick and ready to go! The brushes and the
surrounding paint shown here should help
give you a feel [or the paint thickness. The
brushes are filled with white gonache, a tiny

bit of yellow, and very little water.

[ also have a blow dryer handy Theres
ne reason 1o sit around and wait for paint
to dry — 1 am constantly blow-drying the
underpainting so that I can get 1o the next
laver as [ work.
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22 My initial drawing lay-in using red pencil on toned paper. 23 py foundational waeh of color, scumbling yellow
I & following the design established by my comp sketch ochre onto the page for a warm, textured base,

rather than adhering closely to the original photo.

286 My initizl palette and
materials for the final pisce,

i think It was my daughter who
picked aut the foreground

briush with glitter in the handie!
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25 Beginning the sky with a layer of opagqus pigmeant, using

textured strokes of thick white gouache with a hint of yellow,

25 AN OPAQUE SKY

For the initial sky color, I mix a little Winsor
yellow with white designer’s gouache. being
careful to keep my paints as thick as possible.
This layer will need to opaquely cover the
underlying color, so [ load up the brush with
as much pigment as I can and drag the side
of the brush along my surface to apply the
pigment, Texture and brush movement are
key here to create that dynamic sky with
organic variatdon.

26 A GRADIENT SKY

To finish off the sky, | am using the same
gradation of colors thar I used in the comp,
continuing to paint very thickly with a
drybrush technique. I am using Ultramarine
Blue, Phthale Blue, and opagque white at
the top, then adding Cobalt Turguoise and

grading down to a green hue by adding
yellow to my mix, The colors blend fairly
smoothly into each other because [ am
working guickly befors each application of
paint dries, but a perfect blend of colors is
not favarable here. I don't want to bore my
audience with totally smooth blending!

I leave the underlying color for the
architectural spire, since it will be needed
shortly, but the benefit of working opaguely
i thar I don't have ro be oo mechanically
careful at this point. I can mold the painting’s
design and shapesas 1 go.

26 Painting transitional colors in the sky using blue, turquoise, and green

hues, leaving the silhousttz of the tall spire roughly intact for later,




I typically nse three technigues for laying down my colors

when working with watercolor and opaque white gouache:

washes, scumbling, and drybrushing, A wash is & very wel
application that guickly fills an area with color. Scumbling
uses less water for a drier, more active appiication of pigment.
For this technique, | typically use large, flat brushes that are
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damp with pigment but not dripping wet, using the side of the
brush to work the color into my surface. For drybrushing, I use
very little water with the paint as thick as possible. 1 drag the
pigment across the surface, creating a very textural application
of paint, like the example shown below.

27T Clase-up showing the sky painting technigue - you ean sea how thick, opagque, and dry the paint application isin the sky colors,

27 DRYBRUSH As we get into further discussions of color-
TECH NlQUE mixing later in this preject, you will see how
This close-up will help youunderstandhow[  this drybrush technique is used as part of
apply my paint, since this technique is often  my color design as well, with the color of the

central to my approach. The paint is applied  opaque paint and the color showing through
thickly, and dry enough that the underlying  beneath carefully chosen to achieve specific

color does not lift into it visual effects.
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28 Refining shapes and adding warm underpainting, These washes are more translucent than the thick strokes used for the shy,




29 Tho painting cetup In progress, | never use an easel, instead opting for the freer

28 REFINING THE
SILHOUETTES

With the sky roughed in, [ am ready to refine
the shapes of the landscape and architecrure,
and apply warm notes to the underpainting.
The trick here is to suggest the ornamental
quality and complexity of the architecture
without making the shapes too busy and
confusing. I keep my eye on the overall
silhouettes, making sure that the smaller

shapes do not become overwhelming.

As in the digital comp, the warm tones

are used to create the backlit quality of
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the scene and suggest warm bounce light
in the shadows. I am applying the paint

in translucent washes, and T only get one

shot ar these strokes - a second stroke
over a wet area will lift up the underlying
paint and make a mess. This might sound
frustrating, but I love the “do or die” quality
of committing to the correctness of sach
brushstroke. A painting filled with confident
brushstrokes has a feeling of spontaneity
and autherity, At the same rime, no one'’s
perfect — if I mess up, some thicker, more
opague paint over the top can help correct

errant brushstrokes.

You will notice at this stage in the painting (and at a similar stage in the comp) that
the landscape, trees, and architecture are massed against the sky very simply and
with a clear commitment. By “massing,” | mean tﬁaﬂhese‘ubiedsm grouped into
one uiﬁple. graphic silhouette, Every painting has its own considerations, but it is
often true that a bold, graphic composition will grab viewers From across the room
and give a purposeful quality toa painting That is definitely my approach here,

feeling of painting on a loose board.

29 CURRENT
PAINTING SETUP

I thought you might lile 1o see my painting
setup at this point. I do my best to keep
organized. There is no easel here; in fact, 1
never paint at an easel, not even outdoors.
I am not at all against easels, but for me
they just end up being a hassle. Instead I am
sitting down in my studio, with my painting
board loose $o I can easily tip and move it
around, This freedom of movement helps
me avoid glare from the lighting and get just

the right level of brush contact.

My water bins and extra brushes are in a
tabaret off to the side, [ always use two water
bins — the first gets the bulk of pigment off
the brush and the second gives the final
clean. This way | am not always fighting a
single bucket of very dirty water. For me,
convenience is important to painting both
.

indoors and our. [ simply do not have the
time nor the energy to be fighting my tools!
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| have touched on the topic of skies, and promised further
discussion, which we'll get into now, 1 have experienced

extraordinary frusiration and gone to enormous lengths o

bring life to paintings on my two-dimensional drawing hoard,

and skies are a part of the solution. In real life, skies are an
actual light source, They have a luminesity that goes beyond
what we can achieve with pipment on a page, and this is why [

feel that extraordinary lengths sometimes have to be taken.

As you can see in the comp sky below, | have taken warmer
and cooler hues and exaggerated them 1o get a greater sense of
luminosity. 1 often add activity to my brushstrokes that doesn’t
wisually exist in real life, but that you feel in the wind. So, in
the final painting, [ very carefully move my brushstrokes ina

| add fife to my siies By using

. "Jﬂ okes PN 18

consistent diagonal direction. These diagonals convey a sense
of action and movement that flat, horizontal gradations can

never achieve,

Finally, there is one guality of skies that has stagpered me since
the beginning. They look deeply blue on a clear sunny day,
but, at the same time, the sky's hue somehow seems to have an
underlying warmth. The technique that 1 have developed to
suggest thiseffect is to put warm hues down first, then drybrush
over them with blues so that some of the yellows and warms
peek through and create that underlying lnminosity. You can
see some of that effect happening here, and 1 will discuss it
further on page 330.

Initial comp sky

Sky transitions from
cool to warm

create a sense of
breezy action

varm undsrpaintings, temperature transitions, and dynamic brushstrokes




30 PALE SHADOWS

Now [t [s time to really dig into the shadows.
This primarily consists of laying down some
dark tones for the deeper recesses, and then
drybrushing cooler atmospheric light over the
top. 1 also start thinking about the local colors of
the foliage and pushing greens into those areas.
[ am careful to move my brush in the direction
in which the foliage naturally grows, which
tends to be vertical here, and [ am mostly dry-
brushing ro get some texture.

Next is the atmospheric light, working with very
thick paint to avoid lifting up the underpainting.
| know that 1 keep mentioning the paint
thickness, but my experience in teaching this
approach is that students tend to use way too
much water ar this stage. The paint is meant to
be very thick and the brush quite dry - there
should be no drippy wetness herel

The armospheric light rends 1o fall across the
top and left-side planes, so | am concentrating
my efforts on those, Notice that my overall
values are still fairly grouped in the shadows.
Remember thar all of this is still a backdrop - a
setup for the primary visual interest that will
be laid over top. If this area gets too busy and
varied in value, it will compete with the visual
interest that I need in larer stages.

31 CAREFUL LAYERING

I have provided another close-up on the right
to give you an idea of how the painr is layered.
This overlapped approach is one of the primary
reasons that [ use my watercolors in a more
opaque fashion. You will remember that the
warms were applied first. This step shows how
the cooler tones are scumbled and drybrushed
over the top. This technigue allows the
underlying warmth to glow through, creating
that Mediterranean luminosity that | have
aimed for all along. Also note the consistent
direction of the brushstrokes — this is very
intentional to create the windblown effect of
the location. As one last reminder about value,
note how these overlapping tones are all very
close in value. [f the value is not controlled, that
luminous gquality will be lost.
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30 Working with skylight and lacal enfor in the shadows, keeping the values guite closely

grouped together - this is still just a backdrap, where brighter values will be added later.

31 This close-up shows the layering technique of the paint. Keeping these

overlapping strokes close in value creates the desired warnm glow.
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32 CREATING VISUAL INTEREST

The stage is set, and now | am ready to add the centerpiece.
Before [ paint the umbrellas, | add some warm darks behind
them to create a strong contrast with the background. Then
1 can move on and bagin the umbrellas themselves. Their
color is highly saturated, just about as pure as my pigment
will go, though I do indicate plane changes; they are darker
underneath, and the top 1eft of pach umbrella is in shadow.

1f my underpainting did not quite make sense to you
previously, I hope it doesnow. All the carefully placed greens,
cools, and darks were intentional. but they did not look quite
right until the umbrellas were added. It takes experience
to learn what is needed in an underpainting, but regular
practice and study is well rewarded.

1 also add more cool light to the top and front planes of
the spire, as well as giving it windows. These accents are

important to give that area a bit of finish and visual interest.

32a - 32D Adding the main focus of the image: the colorful, satursted umbrellas in the

center of the environment. This is when all the careful underpainting Finally pays off,




I have been touching on the idea of luminous atmosphere

throughout this demonstration, and it is now time to tale it
further. Our light sources consist of direct sunlight, warm light

bouncing from illuminated areas into shadow, coel light from
the sky. and subsurface scattering. Subsurface scattering is
the light that is able to pass through transhicent objects such
as palm fronds. This light is usually apparent on the shadow
side of an object, adjacent to where it is directly illuminated.
In a backlit situation like ours, it can create a warm glow in an
object (as you see in the palm tree here on the left). The local
colorof green is painted into the more recessed areas of the tree,

Exaggerated
subsurface Back-side
scattering lighting

Warm local
color

Skylight in shadows
(cooler and lighter than
local color)
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and then the cooler atmospheric tones are glazed into the area
exposed to the sky. There is a lot happening here, and yet this
cool-over-warm glowing effect has heen fairly easy to achieve.

I want to also point you to the front plane of the spire as a prime
example of cool skylight over a warm surface. The shadow itself
is a warm, neutral color, and when 1 carefully scumble a lighter,
bluer pigment over areas open to the sky, the contrasting warm
and cool become brilliant together. 1 love this. By themselves,
they ave just a cool gray and a warm gray, but put them together
and they spark!

Skylight in
shadows
(cooler and
lighter than
local color)

Warm green
local color

the rich, sunfit luminosity that | want the whole




33 | arm handling the architectural crest of the dome with a “less is more” approach, thinking in terms of simple light and shadow shapes.
]

33 SIMPLE
ARCHITECTURAL
DETAIL

Let's take a close-up look at the top of the
dome, specifically the architectural detail at
its crest. This is another example of handling
complexity by keeping things as simple as
possible. To start with, I ask myself: "What is
in the light and what is in the shadow?” Then
I block in the shadow shapes with warm
middle-vahie tones, and add a cooler hue of
about the same value to the front planes and
deeper recesses. That's all it takes! Just get
your drawing fairly accurate and add simple
masses of light and shadow with simple
ralationships of warm and cool.

34 MY PALETTE
IN PROGRESS

Here is what my palette looks like at this
point in the process. [ have already cleaned it
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off onee to make way for new paint. I do not
have any special methods for how to arrange
my paint-mixing on the palette, since every
painting has its own considerations, but
my primary contrasts at this stage are
reds and greens, so [ have big groupings of
those across from each other. As 1 prepare
new color miytures; I can judge how they
will look on my painting by mixing them
adjacent to colors already on the palette.

1 also never put my whire gouache into a
single isolated pocl, but rather place it in
long stretches along the edge of the palette’s
mixing area. If I kept it in one confined
pool, it would become dirty with the first
few strokes and be impure from that point
anward. By stretching it in a long ling, I
always have plenty of clean white paint that
I can reach for.

35 FOCAL POINT
CLOSE-UP

Here is a close-up of the lower area of the
painting. Ar this stage it is important to take
a look at the handling of the paint, since it
utilizes the specific technique of layered,
drybrushed color. We have discussed the
technigue for this on page 321, and next I will
show you how this approach c2n be used to
create & brilliance in your paintings that is
difficult to achieve with any other technique.



NATHAN FOWKES: BALBOA SPIRE

35 Close-up of the lower saction of the painting in progress. Note how thick, textured, and opague the colors are, especially for watercolor.




TUTORIALS

At last. it's time to dive deeper into one of my favorite topics,
Let's guickly jump back to the advent of Impressionism in the
1800s. The brealnhrough at that rime was the oprical mixing
of color, as mentioned on page 38. For example, an artist could
simply mix a gray color, but that was it — it was just gray. The
Impressionist approach was to lay down dois and dashes of
different hues of the same value, which would appear tobe gray
when viewed at a distance. An aptical color will tend to have
a greater sense of luminosity and the color almost appears to
vibrate, This effect is called “simultaneous contrast” and Is at
the heart of Impressionism. I have shown that effect below with
a"gray” made of orange, green, and violet. Both vexsions appear
gray at a distance, but the mixed color example has a greater

visual interest and sense of lJuminosity,

I have referred to the importance of luminous atmosphere
throughout this project. and the simultaneous contrast of color

is my ticket to creating it On the right are three examples

Side-by-side color strokes in opague
watercolor create an “optical” gray

Three contrasting hues are used,
each with an identical value

from my painting for you to take a look at. Each has layers of
contrasting hues that are very close in value. You will notice
that the majority of my painting is made up of neuiral colors
that are low in saturation, but the last thing | want is to bore you
with a dead gray painting. | make sure that, wherever possible,
a gray or neutral color is actually made up of two or more
different colors that oprically mix. This taltes a lirtle planning
ahead, but the effect is worthit.

As you saw on page 321 earlier, one of my favored techniques
is to drybrush contrasting hues on top of each other, and the
textural gaps allow the inderlying color to show through. This
layered approach is much faster than the side-by-side Pointillist
strokes that many Impressionists used. I refer to my approach
as "poor man's Impressionizm.” It came about as [ tried to
capture the luminosity of the environments 1 painted, while I
was limited to about an hour of painting time due to the rapidly

changing sunlight.

The same opaque watercolor shown
in grayscale - an actual gray

The same colors shown
only in grayscale

Optical color mixing enables youl to 'cregate "graye” that are miors vibrant and luminous:
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36 TABLES AND
PATRONS

We are almost there! Let's complete the focal
area now by suggesting tables and patrons
very simply, much like in the comp. T start out
by suggesting horizontal and vertical lines that
will feel like tables and chairs. Mest important
here are the cast shadows where they connect to
the ground, as these will mainrain the quality of
direct sunlight,

The people are not much more than simple
silhouertes:  brushstrokes thar have the
proportions of people, but with no real detail.
They are mostly in shadow, though sunshine
remains very important to create contrast, so
1 sprinkle the suggestion of sunlight coming in
from the left and hitting the figures here and
there. The nice thing about painting crowds is
that people can be wearing any color that [ want
them to, so 1 go with mostly warm accents and a
few magentas and greens. Finally, sunlight glints
off small surfaces, so 1 add a few dots and dashes
of warm white ro suggest this reflective qualiry.

37 FINAL
ARCHITECTURAL
DETAILS

This area is the final section that needs to be
finished, and to me, it is the most difficult. The
rendering itself is not difficult, but choosing

whar kind of rendering to use is. If the area
is too active and hard-edged, it will demand 36 Completing the focal area with very simple suggestions of tourists,
too much attention up at the very top of the  tables and chairs— they are really just brushstrokes and line=
painting. If it is not active enough, it will feel like -
a missed opportunity to suggest the baauriful .
ornamentation of the architecture. )

In my chosen approach, you will notice the very
top edges of the silhouette become quite soft and
atmospheric, even starting to disappear into the
sky. At the same time, sprinkles of highlight glint .J

off the architectural ornamentation and give the ;

area all the visual interest it needs. Whar | have R
done here is very much a break from wharis ¢
happening in the photo reference, but I belicve |

that good paintings are highly selective — the &5 )
arrist chooses what is of greatest importance, 37 Suggesting detall on the spirs, while simuitansausly Blending
then emphasizes those aspects. the upper edge into the sky by softening it with green.
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Over the years, I've come to understand that much of what we
do as artists is the design of contrast. People are hardwired to
pay the most attention to areas of high contrast, and this malkes
sense. Contrast is where the most information is contained, and
our eyes and brains want us to gather as much information as
we can, as quickly as we can. A primary part of my approach

to painting lies in designing where the contrast is placed and

where itisn't.

There are many kinds of contrast, but T have what 1 call my
"foundational frve”: contrast of value, shape, edge, hue, and
saturation. [ alse consider texture to be a primary way to create
rontrast, but it tends to be created by sume combination of these
five. Often, students can very easily undersiand value contrast
but are not used to thinking in terms of hue contrast. 1 have

rest whether thiat is contr.

NATHAN FOWKES: BALBOA SPIRE

highlizhted some examples for you here. Ta me, hue contrast
is wonderful. I often want to bring additional sophistication
to a painting withont weakening the simple graphic shapes of
value, and hue contrast allows me to do that. A eolor hue can
be the exact same value as its surroundings, but feel starkly
different in contrast.

So, as I try to design a sense of purpose into my paintings, I
do so by deciding not oxly where the contrast will be, but also
where it won't be. It is surprising to realize that what we don't
put into 2 painting is just 2 important as what we do. To me,
this selectivity is the differerice between making art and simply
copying a reference.

Hue contrast in areas of
primary visual interest

High contrast in areas of
primary visual interest

Ve, shape, edge, of saturation,

.|
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One of the most common questions | am
asked is how I know when a painting
is finished. T usually ask mysell two
guestions to wrap upa painting:

+Are there any areas calling oo
much attention to themselves?

«Are there any areas I consider to
beofimportance thatarenot yet
demanding enough attention?

I carefully look the painting over and
double-check my design with these
guestions in mind -~ then it's time to
wipe the sweat off my brow and call the
painting finished!

The very last step is 1o carefully pesl
the tape off the page and remove the
painting in preparation for watting
and framing. As you remove the tape, it
is important to pull it outward from the
painting. Should there happen to be a

tearas you pull, it will move away from
the painting and no visible damage will Balboa Spire. Th= final painting after any final tweaks have
be gseen once it is framed. If you ever bean madsa and the tape has been carefully removed.

have trouble with tearing as you lift

the tape off the paper try blow-drying

the 1ape ag you go. The heat will safren

the glue and make the tape removal

much smoother. Don't worry about this

too much, though. I often joke with my

students that I shonld tear my paintings

intentionally it gives a rupged,

handmade quality that pays extra!

334 Final image € Nathan Fowkes
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DJAMILA KNOPF

1 love playing with color and creating different palettes and
atmospheres in my images. My philosophy when it comes to color
—and art in general - is comhining a basic understanding of theory

with intuition and just “winging it.” In my work, I put a special

emphasisonstorytrelling, and colorand light are great tools to evoke
an emotional response in the viewer — my goal is to make images
that look believable and appealing, not perfectly realistic. 1 prefer
not to get too scientific and allow myself some creative freedom.

Home

I think yellow is an underappreciated color that adds positivity and
cheerfulness to a scene, and I lke to use it wherever I can. My goal
here was to make the viewsr feel comfortable and cozy T ereated
warm, dappled light to emphasize that feeling. The plants all around
create a lot of visual noise that could potentially be distracting,
s0, to guide the viewer’s attention, [ placed the cat in [ront of the

dark window,

338

Fox shine
Autumn leaves can bring such a beautiful glow to any scene. [ used

yellow and orange as the dominant colors here, combining them
with the character’s preen jacket and rhe fox's brown fur. My favorite
part of the painting is probably the light on the ground. I wanted
to evoke the impression of a sunset, and the shadows became nice
compositional elements. T wanted the whole scene to look inviting,

but a bit mysterious.

Images E Djamils Knopf
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Came Boy
When | started this painting, 1 wasn't
planning on using a warm color palette. Bur,
as | progressed, I felr like it could use some
warmth, and a bit of “romantic nostalgia.”
It tells the story of a kid playing with
his Game Boy. Through this theme I am
channeling my own fond childhood
memaries. Visually speaking, my favorite
parts of the painting are the shadow

patterns, the pink against the warm

greens, and the character’s shirt
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Game Boy




CALLERY

GUWEIZ

Ienjoydrawingsomewhat darkand moody scenes, partly The right colors, lighting, and setting can prompt a
because they allow me to spend more time on the details  direction and theme - and designing them is fun - but T
that matter while the rest gets obscured by shadow. Done  do like to leave some leeway for the viewer's imagination
right, they can also draw viewers in to investigate further  as well. What do you think when you look at these?

beyond the cursory glance,

TR e R
!

342 Images & Guwelz
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Storm
A mysterious character arrives in the dark underbelly

of a strange town. The palerte is fittingly grayish and
overcast, while the pouring rain helps create wet
highlights onthe character'shair, skin, and accessories.
The blurred background feels both cinematic and like

it's ohseured by the gray haze of rainfall.

Call

A character making an important call in & downpour.
Again, slick highlights help sell the feeling of heavy
rain, with speckled textures creating the impression
af water bouncing up off the ground and catching the

light from the phone booth, The lighting of the booth

itself makes it feel warm and sheltered.

Blossoms

A character remembering a forgotten time. There are
many local colors, patterns, and textures at play here,
but the overall muted palerte helps them work well
together. [ wrapped the drapery textures ar und the
forms with the technique shown on page 296, which
was helpful for shading and lighting the patterned

fabric convineingly.
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NATHAN FOWKES

My goal when creating a painting or illustration is to identify a
sense of purpose and emotion, then artempt to design my color
and light to serve that purpose. For instance, if 1 am painting a
landscape, I'll identify what quality made me pick that particular
spot, then emphasize that guality and edit out all other elements

that might distract from it. Likewise, in a more imaginative
illustration, I always try to identify the mood and emotion, then

Balboa Palace

This is another painting inspired by Balboa Park in San Diego,
California. It is very stylized for a storybook feel. The sky is pushed
toward cyan and preen for a slightly ntherworldly, mythological
quality. The browns and greens of the scene are accented by some

colorfully costumed characters in the foreground.

346

make sure the color and light serve them. I even have a final step
that I call “search and destroy,” where I go through the image and
try to identify any potential distractions that weaken it! I am very
much interested in the simple statement of the image, 1 believe that
a painting is not just about what we choose to putin itbut also what

we choose 1o edit out.

Balboa
= Palace

—_w}"-%”ﬁvwﬁm s,

Church cathedral in San Miguel de Allende, Mexico
Everyone can tell by now that I love the upward sweeping vertical
gquality of city monuments, San Miguel de Allende has a particularly
good one. The cathedral here is surrounded by a vibrant marketplace
and the orange granite of the building contrasts beautifully with the
blue and cool gray of the sky.

Images £ Nathan Fowkes
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Florence, ltaly
There was a great deal of subtlety
and rich color at this location,
so [ layered my colors one over
another with drybrushing. The
entire painting is done with this
technique. This is another example
of cool over warm, creating
the tuality of armosphere in a
luminous, Mediterranean location.
The warmth of the illuminated
side planes contrasts strongly
with the cyans and purples of the
atmospheric shadows.
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Light and color are definitely some of my favorite aspects of visual
storytelling, When 1 think about them, there's a list of things
that 1 consider alongside them. Each image carries a mood, an

emotional weight, and a story behind it, and I like to explore my

Once upon a dragon’s fire

This image is from the second picture hook T wrote and ifllustrated,
Once Upon a Dragen's Fire. In the book, the characters meet a dragon
whois feared by their townsfollk, and discover that he is not evil at all
~just lonely. By the middie of the book, the dragon feels loved for the
first time, and we see his colors (and the overcast setting) change into
warmer tones. My intention here was to guide the reader through
a set of emotions that would gradually transport them through
the book as the story and moods changed. The warm/cool contrast
between the local colors, chosen at the beginning of the process, was

extremely important for conveying all of this.

350 Once

options with color and light in order to convey all of those things
in the best possible way. [ always try to encapsulate the right mood
and emotions for the story that I'm trying to tell. so my colors and
palettes usually varya lot.

Once upon a mermaid’s tail

I wanted this image to capture the mood of a very special moment
when a child discovers a little cecret lagoon. I'wanted i1 to look like a
strange, new, incredible place that I'd like to go to, but also safe, likea
secret paradise. The cast shadows on the sides and top of the image
support this feeling of a private. guiet place, while the vibrancy of
the water and swimming creatures make it burst with energy and
adventure to come. Spots of warm tones break the monotony of the
colder green scenery. I enjov trying reduced palettes, then mixing
up the colder and warmer tones in smaller percentages around the

image. That way, the image stays balanced and keeps you looking.
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hildren's
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Once upon a mermaid's tail

Once upon a

mermaid’s tail

This was fun to paint. It was
slightly challenging because of
all the celorful fish [ wanted
to include, as well as the
complexity of capturing a very
warm moment of the day I
wanted the result to feel calm
but strong.

1 do not often use red-pink
tones for my backgrounds, so
that was a particular challenge
for me! But it was nice 10
explore some tones | am less
comfortable with. 1 always try
to challenge myself and push
my boundaries a linle bit
especially when it comes to
color and light.

I always have such a clear
idea of what I want in my
head before I start to paint
and T want the viewer to get
the same picture — or at least
the closest one to mine as
possible! Color and light are so
subjective — there is always a
challenge and an endless world
of possibilities.
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DIBUJANTE NOCTURNO

Color iz a fascinating and complex aspect
of artmaking. I like working in black
and white because of how perfectly it
can distinguish values, but color has s
magical quality that changes everything,

When I begin a sketch, I consider which
areas of the artwork I want to illuminate,
and which parts will remain in darkness.
The most important thing for me is the
strength my image transmits. Lighting is
always the best resource for this.

I begin coloring my sketches with less-
saturated shades that create an elegant,
delicate base. I start from my sketchbool,
and then go into Photoshop to add color.
Working digitally means that I can take
risks and conduct infinite experiments
with color. This sense of freedom is the
best thing about combining digital and
traditional mediums.

Ice giant

In these scenes [ rried to create a

luminous atmosphere and a beautiful
setting in which the viewer might imagine

themselves.

Despite their small size, the characters
have a sense of importance within the
composition. This is due to a combination
of the srong light coming frem behind
them, and the contrasting warm tones of
their garments,

I make small color smdies like these
so that 1 can eagily visualize fnished
illustrations. These two drawings measure

only a few centimeters in reality.
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Tenebris skull




Red sharp




Tenebris skull

Here, | have created a dark atmosphere
that still has threads of light A magical
effect envelops the character and rreates a
dynamic, interesting composition. The color
saturation is concentrated on the character,
while the rest of the image remains very soft
in rone. It's an attractive contrast, where
the color transforms the darl imagery into
something very beautiful.

Red sharp

It's always exciting to watch as the layers
of paint and color build up to transform a
simple sketch into something alive! With his
warm and dark colors, this character stands
out intensely from the light, low-contrast
grays of the background. A few spots of hot,
vivid light frame the face area, implying a

powerful character.

Images © Fran Garcas [Dibujante Nocturna/Night Sketcher

DIBUJANTE NOCCTURNO

Light in
the dark

Light in the dark

I like to paint characters and creatures
against a white background - even without
detailed surroundings. you can achieve
vibrant resulrts. 1 often blend my characters
into the background using white paint and
light effects. This character is surrounded
by a magical, dynamic, and intense light.
The soft, textured tones give the sketch an
elegant finish.




Faralong time, while painting, I felt intimidated by color and light.
I would always try to work by feel, and there was an element of
guesswork. Over the last few years, however, I have finally delved
into this topic, and can still say that I have only scratched at its
surface. I am so glad for all the light and beauty that the world
has to offer, and I love to study it throngh my art. Whenever an

Finding tranquility

image’s lighting catches my eye, I feel the need to try and capture
it. Sometimes I will stay close to reference, and other times I will
make it completely my own, in an attempt to capture a particular
lighting essence. I find myself drawn toscenes of untouched nature
and love to go on adventures and explore beautiful landscapes.




Finding tranquility

Flower fields have always fascinated me. I just want to soak up their
color and light and feel close to nature. The visual busyness of all
the elements fascinates me, and holds endless possibilities to stylize.
Strong light coming from the laft gives lovely definition ro the flowers
and the character.

The flowers appear white in the light, but clue you to their pinkness
with their underbellies. The flowers may have rich colors, but they
aren't noisy in their hue changes, which range subtly from blue to
yellow. They contrast beautifully with the saturated, juicy grass.
Against the greens, the character’s complementary red pops out as
an acrent. [t also gently reflects onto the surroundings, tying the
character back in. | don't like to isolate colors completely, even if [
want them to stand out, so this moment of reflection is important.

Strong light from one side creates most of the hard, stylized edges,
bringing attention to the character's tranquil face. | also added some
reflected sky blue to the areas not directly hit by hard light, creating
variance from the main red/green contrast. I use bluer green for the
bushes in the background, pughing them further away.

images 2 Sirmene Grunewald

Heart of summer

This is one of my favorite illustrations. It gives me joy, and 1 am
particularly proud of the balanced colors - it is very colorful, and yet
nothing is jarring, Everything is harmonious. There'sa good contrast
and balance between warm and cool. The palette is mainly warm, but
within the warmth, cool tones can always be found. 1 was inspired
by the pockets of shade that you find underneath ears of wheat, and
used cool, desaturated gray-greens, blues, and violets to depict this.

If everything were fully saturated, this image would be unbearable.
Instead, the desaturated colors enable the saturated colors 1o shine
even brighter, In the background, everything in the light is saturated,
and everything in the shadows is desaturated. For the backlit
characters, it is the oppogite~ they are mainly in desaturated shadow,
but their deep, occluded shadows are rather saturated. Their darker,
purplish hues make them pop out from the sunlit field.

Backlighting is my favorite way to create interesting lighting on
characters, with the benefit of casting soft reflected light on them.
This backlighting also added subsurface scattering to the ears of
corn, brightening their edges and flluminating them beautifully.
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Leap

I love trying new approaches for my fllustrations. As preliminary work

for this piece, | painted a study of a nature scene, using a photo reference.
I then imagined a completely new scene, adding characters and an
altered background, but still containing fundamental aspects of that
study, Moving forward, [ could heavily lean on my first painting, and

treat all elements in a similar manner.

1 first established my color palette: various values and saturations

of purple and green-g

ay go inro the stones and tree trunks. A juicy
saturated green depicts the grassin the light, and some more desaturated

hues of green cast the shadow. Finally, [ used a bright cyan for the sley.

1like to focus derail either in the shadow or light area, but not both. That
adds to the story that vou want to tell. So, if a part of an image isn't as
important, keep it diffuse. It doesn’t need to hold the viewer's attention,
In this case, the largest portion of the illustration is in shadow, from
which the main character jumps into the light. For the viewer, I wanted
to emulate the feeling of looking up from the complex shade toward the

bright and simple light.

I used digital watercolors, which are grear at creating some traditional
texture and variation in color and saturation, adding to the overall

richness of the image. | sometimes find it hard to achieve this feeling

when working with clean digital brushes.
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IRAVILLE

When I paint with watercolors, my preferred
medium, thinking about color and light is
essential. It helps to know about physical and
chemieal aspects, asking questions such as:
“Where does this particular pigment come
from?" and “When you apply paint to paper,
what happens to the wavelengths that are
reflected into your eyes?”

Just as I paint “false” perspectives intentionally,
I do not use color and light “correctly” My art
does not intend to portray reality, and color
and light are devices that serve the overall
composition. It is all about the final image itself.

I rarely draw lines, so my forms are separated
by contrasting colors, mostly complementary
or almost complementary. I never use paints
directly out of the tube or pan, but rather mix
them on my palettes first. Additionally, I use
many transparent layers of paint, so that the
colors mix by overlaying each other, which leads
to more depth in the final image.

Irish town

When painting with watercolors, I mainly use
a lot of layers and just a few very basic paints. T
constantly, intuitively mix them before applying
them with varying amounts of water. Here, this
technique helped emphasize the variety of the
rownscape. No wall or roof has the same color! To
prevent the image from getting too cluttered - as
it already contained a lot of detail — [ simplified
the light and shadows without caring about

physical correctness.
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Foggy landscape

Snowman
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Foggy landscape

If you look our over a2 distant landscape,
you will see that the colors of faraway
objects become less saturated and seem to
merge with the horizon. It is the same with
contrasts: The difference between highlights
and lowlights reduces with increasing
distance from the viewer, The presence of fog
heightens this effect even more. To visualize
this, | painted the distant landscape with
fewer lavers, more water, and more blue
tones, while using warmer yellow-orange
and green tones in the foreground.

Images & ra Sluyterman van Langeweyce

For this image, T wanted some kind of
spotlight effect to emphasize the action in
the foreground. The buildings and trees
appear darker, colder, and have less contrast
the more they are placed in the background.
The two houses in the foreground are
warmer and brighter, but not as bright as

the snow, which is formed by negative space.

Like in reality, the gray parts are never
neutral, but a little bit brownish, bluish, or

even violet sometimes.

IRAVILLE

Staring at
mushrooms

Staring at mushrooms

Here, the otherwarldly luminance of the
mushrooms is achieved with the help of two
nearly complementary colors and many
light gradations, The frontal light seems
o come from the mushrooms themselves,
Objects in the background are paintsd
darker and are more toned down, with just
small shadows directly under their heads. To
furrher inrensify the colers, cold bhie-gresn
forms are surrounded by warm reddish

shadows behind them, and vice versa.
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DEVIN ELLE KURTZ

Since I was very young, light has been one of my favorite
subjects to paint. Just like a person, or a landscape, I have
found it to have a character of its own. My work changed
radically when I started considering light and shadow as
compositional elements, rather than as an afterthought.

Visiting the junkyard dragon

I tend to envision the light and color in a painting from
the very beginning, as soonas | establish my concept. Will
there bebouncelight? A warm or cool palette? Subsurface
scattering” Multiple light sources? These considerations
always male me excited to work on a piece!

Images i@ Devin Ellz Kurtz
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dragon laid her cggs
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Visiting the junkyard dragon

For this piece, 1 wanted to create a warm
and triumphant feeling. In this story, this
junkyard-dwelling dragon was rescued as
a baby with an injured wing, and here he
is visited by his childhood saviors who are
now grown up with children of thelr own.
| chose & warm sunset palette that envelops
the characters like a hug. The yellow toward
the horizon glows brightest 1o draw our
attention to the people, and their gazes point
us hack up to the dragon.

I kept all of the cool hues in the palette
very muted, so they contrast softly with
the warms. Fach ear in the stack has its
own unigue color, but, due to their overall
similarity in hue and value, they group
together visually as a single silhauerte

1 used a saturated red rim light to define the
characters' silhoueties and add a bright kick
to draw the eye. This halances the bright
red of the wings, allowing them to sit more
naturally against such a saturated sky. This
is one of my favorite little tricks to make my
characters glow against a sunget.

I created a layer of fog between the middie
ground and foreground by using a medium
gray on a Luminosity layer. This unified
the values toward the bottom of the middle
ground, creating stronger silhouettes
for the foreground cars and the woman
“Luminosity” and “Lighten” layers are great

for setting areas of a painting back in space.

I added a few strakes of neurral pink to the
very top of the sky to create more cohesion
in the palette and tie it into the neutrals in
the car stack, Digital art can sometimes look
disjointed, so I1ike 1o create some repetition
in my eolor and compositions to tie my
illustrations together.
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The convenience store

dragon laid her eggs

There are 1w light spurces in this piece: the
bright, warmly lit convenience store and
the cool, cyan night sky. I knew from the
beginning that [ would use these two sources
together to sculprt the three-dimensionality
of the dragon. The convenience store serves
as the primary light source and defines
the dragon's body, while the blue rim light
brings interest to her silhouette.

The color palette in this image relies on a
cool-warm contrast. based loosely around
the classic colors of the convenience store. |

decided to skew the foggy blue night slightly

toward green, which created a pleasing

overall palette that is repeated within the

sign and the store.

1kepttheinterior of the store within asimilar
value and hue range so thar it could glow
warmly while feeling unified. I also kept the
contrast fairly low within the windows, and
used similar colors and values to add little
details, The store’s interior feels full without

demanding focus in the composition.

I brought attention to the boys by adding
the whole range of the palette's hues 1o
their outfits in a very condensed area. That,
combined with their detailed and dark
silhousttes, draws the eyeand creates a focal
point. We then follow their gazes right back
up to the dragon!

Releasing the baby dragon

The light seurce here is a lot warmer and
more neutral, which allows me to sneak
in bright pops of color without it feeling
overwhelming or oversaturated. 1 love
adding colorful accents w 2 plece with
bright, hard light, because thar color tends

to bleed cut as light bloom and bounce light.

[ separate the main middle-ground stage
from the foreground and background by
way of color temperature. The stack of
cars at the back collapses into a neutral,
cool range, as do the foreground pipes and
tires. The middle ground stands apart by
expanding inte a fuller value range, with a

color palette that skews dusty and yellow.

1 use light to show depth by having the
background trees fall in and out of the
shadows. This creates a sense of dimension.
The leaves In the sunlight seem to come
toward us in gpace, while the leaves in the
shadows fall back and group with the cars
behind them. The contrasting use of blue
emphasizes the narrative element of the

baby dragon’s repaired wing.

Image ® Devin Elle Kurz



Releasing the
baby dragon




GALLERY

ASIA LADOWSKA

When creating illustrations, I work mainly based on intuition,
using colors that I think look good together and that make me
happy when I look at them. As an artist that works in a style
inspired by manga and anime, I like to create colorful and vibrant

illustrations —so paintings with a lot of light and color in them!

I lilce to make my illustrations look like they glow instead of

focusing on more traditional light sources. You will often see me

Longing

Longing

One of my favorite illustrations is this one thar I created for the

cover of my first book, Skerch with Asia. Tt has everything I love the

most about art and painting: glowing elements, buttarflies, stars

weightless

egs, @ lot of pink, and a lot of blue.

Glow Is rather icky o work with, which is why I chose a dark

background to create more contrast and make the elements stand
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use butterflies or glowing flowers as light sources! I think itis really
important and helpful to learn fundamentals and apply them in
your art, but don't forget that art is a journey and it is meant to be
a fun one. Here | am sharing with you my colorful and glowing
pictures, but who knows - tomorrow I might get back to studying
and change my style and approach completely!

out more, The image would not have made the same impact if the

surroundings were light. To emphasize the strength of the pink light

coming from the glowing hair, I reflected the color in my character’s

¢ and neck. For the glow effect around the butterflies T added a

ow with a vibrant blue.

layer in Screen mode and painted the gl







GALLERY

Sunset

Meet Sunset, a magazine-cover space model!
I played a lot with colors and light while
painting her portrait, making sure Iincluded
stars and a lot of glowing elements as well
as bringing the focus to her face - hence
the light in that area is the strongest. To
emphasize the glowing elements, once again
I painted the non-glowing surfaces, like skin
and fabric, with some of the glow color- you
can see this most strongly with the pink and
orange light from her hair. When painting
the necklace that represents the Sun and
Moo, [ added a colorful shimmer around it
to show the light shining through the crystal.

With so many glowing and shimmering
elements, [ had to be careful not to overdo all
the light effects. For example, even though
there are a lot of tiny stars all around the
image, | chose not to add a glow to those.
That would have been too much!

Mai

I made this pormrait to explore how
different colors and lighting can change
one illustration. I intuitively gravitated
toward using pink and blue hues in the first
version, but, being aware of my tendenciaes,
I purposely tried out something different in
the second illustration.

I created interesting light effects in both
images by painting bokeh, dust, and
sparkles. If you look closely, you can see the
bright circles in various places around the
character, creating a dreamy, sunlit effect.
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PERNILLE ORUM

Color is the most expressive and interesting part of illustration for
me. [ get most of my inspiration from color. Ialways “collect” colors
when I'm out and about, and get inspired by combining them and
finding new ways of working with them. Having the light contrast

or complement my selected color is a way to make an image come
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alive and 1o add more interest. Knowing and understanding how
light and color interact is a lifelong jonrney 1o master, which is also
why it stays so interesting to work with and study. If you, like me,
find it inspiring, don't hesitate to jump in and start playing around
and pushing rhe boundaries.




Blanket

1 seldom do backgrounds with

my characters, but in this one [
wanted to capture the beautiful
light of the desert, Most of my color
inspirarions come from traveling —
1love how I am reminded of a trip
just by the colors. The orange of
the setting sun creates a beautiful

dynamic with the purplish light,

Beauty

In this image, I tried to capture
the beautiful morning light in
Kenya, where I live, but only on
a character. The purplish tones
of her gkin are a great contrast to
the warm tones of the sunlight.
I added a hard-edged light with
a whiteish pradient to achieve a

dewy glow.

Beauty
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Text me when you get home!

Text me when you get home

Ostera

I wanted this image to feel mysterious and dark while still remaining
warm and naturally lit. The main colors are yellowish and brown
so [ used shaded purple (adding black) in Multiply mode to create a
shadowy feel all over the character. By removing the purple on the

edges of the character, | could easily create yellow highlights.

PERNILLE @RUM

Text me when you get home

Light is the whole impetus behind this image Everything is in
darkness with only a small light source illuminating the character
and making her visible to the viewer. The result achieves the
lonesome, rlosed-in feeling of walking home alone at night and not

feeling safe.

a77
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BEATRICE BLUE

beatriceblue net
Beatrice Blue is an author and art director currently working in publishing and animation. She loves to
travel and learn about different cultures and landscapes, always carrying a camera and sketchbook with

her. She also loves music and playing guitar, drums, and synths. Profile photo © Florian Aupetit,

NATHAN FOWKES

nathanfowlkes.com
Nathan Fowles is a Los Angeles—based artist and teacher with a specialty in color seripting for feature
animated films. His clients include DreamWorks and Disney, with film credits including The Prince of

Egypr. Spiriz; Stallion of the Clrmarron, Shrek, How to Traln Your Dragon, and Raya and the Last Dragon.

SIMONE GRUNEWALD

instagram.com/schmoedraws

Simone Griinewald, also known as Schmoedraws, is a visual development artist from Germany. She has

worked in the game industry for over ten years and [s now happily freelancing and crearing tutorials on

her Parreon.

GUWEIZ

artstation.com/guweiz
Gu Zheng Wei, also known as Guweiz, is a digital illustrator based in Singapore, freclancing while sharing

ideos on Patreon.

turorlals and process

IRAVILLE

iraville.de
Ira Sluyterman van Langeweyde, also known as Iraville, is a Munich-based illustrator and character

designer with a passion for watercolors, [all, nature, birds, and cozy things.
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DJAMILA KNOPF

djamilaknopf.com

Djamila Knopf is an independent artist and Schoolism (nstructor based in Leipeig, Germany, creating

illustrations that evoke wonder and nostalgia. In her work, you ean catch glimpses of summers spen

Iling through the woods and fields near her grandparents garden, and her love for [apanese animation

DEVIN ELLE KURTZ

devinellekurtz.com

Diavin Flle Kurtz is an itlustrator and vistial development artist from Santa Cruz, California. She moved to

Los Angeles in her teens to work in the animation industry, and mest recently worked on Nerflix's

Disenchantment. In her free time, she loves to paint colorful, magieal images.

ASIA LADOWSKA
ladowska.com

Asia Ladowska was born in Poland, She er

atas hoth traditional and digial ilustrations that mostly

female characters inspired by Japanese manga and anime

DIBUJANTE NOCTURNO

wwwdibujantenocturno.com

nte Nocturne, is an illustrator and creator of fantastic creatures. A lover

n Garcés, also known as D
of ink drawing, he works creating illustrations for games like Magic: The Gathering, and recently published

his own art boolk

PERNILLE SRUM

pernillece.com
Pornille @rum is a Danish illuscrator and character designer living as a freelancer in Nairobi. Kenya. She

h

graduated from The Animation Work

op in 2011 with & bachelor’s degree in charmacter animation.

CHARLIE PICKARD

charliepickardart.com
Charlie Pickard is a Bgurative oil painter living and working in Londan. His work is primarily exhibited in

London but can be found in collections worldwide,
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